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This  report  cites  results  of  a  technical  Investigation  as  to  the  dam's  adequacy. 
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inspection,  review  of  available  design  and  construction  records,  and  preliminary 
structural  and  hydraulic  and  hydrologic  calculations,  as  applicable.  An 
assessment  of  the  dam's  general  condition  is  Included  in  the  report. ^  J 
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Dear  Governor  Byrne: 

Inclosed  ls  Llie  Phase  1  inspection  Kepoii  lor  N.J.  No.  Name  Dam  No.  55  in 
Warren  County,  New  Jersey  which  has  been  prepared  under  aul Nor ization  of  the 
Dam  Inspection  Act,  Public  Law  92-3b7.  A  brief  assessment  of  the  dam's 
condition  is  p.iven  in  tin-  iron!:  ol  the  report. 

v\ 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  N.J.  No  Name  Dam  No.  55,  initially  listed  as  a  high 
hazard  potential  structure,  but  reduced  to  a  significant  hazard  potential 
structure  as  a  result  ot  this  inspec t  ion ,  is  judged  to  be  in  poor  overall 
condition.  The  dam's  spillway  is  considered  inadequate  because  a  flow 
equivalent  to  3  percent  ol  the  Spillway  pesipn  flood  -  SDK  -  would  cause  the 
dam  to  be  overtopped.  Cl  he  SDK,  in  this  instance,  is  one  hall  of  the 
Probable  Maximum  Flood).  To  ensure  adequacy  ol  Llie  structure,  the  following 
actions,  as  a  minimum,  arv.'  recommended: 

a.  Tin  pillway'e  adequacy  Miniilu  he  determined  Dv  a  quail  tied 
proles.siou.il  consultant  <  iq-a^ed  hy  Hie  owner  usinp,  niort  sophist  icated 
methods,  procedures  .on;  Indies  within  three  months  1  rom  the  dale  ol 
approval  ol  this  report.  Within  three  mouths  .» i  the  consultant's  lino  Lugs 
remedial  ira  aires  to  ensure  spillway  adequacy  should  lie  initiated. 

b.  Within  throe  ii.oiit.i:;  |  rom  tin  d.ti  ot  approval  ot  this  report  the 
owner  should  engage  a  qualilied  piolei.sion.il  consultant  to  pel  form  llie 

1  > l l ow i  up, : 


(  I  )  ilesi  pi  .mu  liispt  cl  the  repairs  to  the  downstream  toe  ot  the 
slope  win*  r  •  eiosion  ami  *,  I  oujdi  i  up  nave  m  cm  i  i  it  ow  i  up,  to  1  1  ow  i  up,  water  in 
Popli. indie  i  in  Brook  . 
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NAPEN-N 

Honorable  Brendan  T.  Byrne 


(3)  Investigate  the  standing  water  and  the  soft,  wet  areas  at  the 
downstream  toe  of  the  dam  and  design  and  inspect  the  construction  of 
appropriate  remedial  measures. 

(4)  Design  and  inspect  the  construction  of  erosion  protection  on  the 
upstream  slope  of  the  dam. 

(5)  Design  procedures  for  and  inspect  the  removal  of  trees  from  the 
embankment . 

(6)  Design  erosion  protection  for  the  upstream  slope  above  the 
reservoir  on  the  southwest  side. 

c.  Within  six  months  from  the  date  of  approval  of  this  report  the  owner 
should  engage  a  qualified  professional  consultant  to  evaluate  the 
requirements  for  an  outlet  works  and  design  and  construct  an  appropriate 
outlet  works  to  serve  as  a  dewatering  system. 

d.  Witnin  six  months  from  the  date  of  approval  of  this  report  the 
following  remedial  measures  should  be  initiated: 

(1)  Clear  debris  from  the  spillway  discharge  channel  and  maintain 
the  channel  Lree  of  uebris, 

(2)  Institute  a  program  to  check  the  condition  of  the  dam 
periodica l 1 y . 

(i)  Clear  brush  and  uncontrolled  vegetation  from  the  slopes  of  the 
dam  and  keep  the  slope  free  oL  all  debris. 

(4)  Clear  trees  and  brush  Lor  about  2'j  feet  downstream  from  the  toe 
of  the  dam  and  from  the  banks  of  the  discharge  channel  for  a  distance  of  100 
feet  downstream  from  the  spillway  or  to  the  property  line  whichever  is  less. 

f ‘> )  Back!  i  1  i  animal  but  rows. 

e.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam,  within  one  year  from  the 
date  of  approval  oi  ih i s  report. 

f.  An  emergency  action  plan  and  warning  system  should  be  developed 
which  outlines  actions  to  be  taken  by  the  owner  to  minimize  the  downstream 
effects  ot  an  emergency  at  the  dam  within  six  months  from  the  date  of 
approva I  nl  inis  report. 

A  copy  ot  (be  repot  (  t  .  living  turinslied  to  Mr.  Dirk  0.  Holman,  New  Jersey 
Department  <1  Environmental  protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  ot  this  letter,  a  copy  will 
also  be  enl  In  C.oiigresst  tan  Courier  of  the  Thifieeutli  District.  Under  the 
provision  ot  tin  freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  Luis  of  lice,  upon  request,  live  days  after  the  date  ot 
till's  left  of  . 


Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Inspection  Program  will  be  the  implementation 
of  the  recommendations  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


Sincerely , 


As  stated  Lieutenant  Colonel,  Corps  of  Engineers 

Commander  and  District  Engineer 

Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  o!  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 

Bureau  ol  flood  Plain  Regulation 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08025 


N.J.  NO  NAME  DAM  NO.  5b  (NJOOB15) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 

This  dam  was  inspected  on  21  April  1981  by  Anderson-Nichols  and  Co.  Inc., 
under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement  with 
the  U.S.  Army  Engineer  District,  Phi ladelphia ,  had  this  inspection  performed 
in  accordance  with  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

N.J.  No  Name  Dam  No.  55,  initially  listed  as  a  high  hazard  potential 
structure,  but  reduced  to  a  significant  hazard  potential  structure  as  a 
result  of  tli  i s  inspection,  is  judged  to  be  in  poor  overall  condition.  The 
dam's  spillway  is  considered  inadequate  because  a  flow  equivalent  to  3 
percent  of  the  Spillway  Design  Flood  -  SDF  -  would  cause  the  dam  to  be 
overtopped.  (The  SDF,  in  this  instance,  is  one  half  of  the  Probable  Maximum 
Flood).  To  ensure  adequacy  of  the  structure,  the  following  actions,  as  a 
minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  three  months  from  the  date  of 
approval  of  this  report.  Within  three  months  of  the  consultant’s  findings 
remedial  measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Within  three  months  from  the  date  of  approval  of  this  report  the 
owner  should  engage  a  qualified  professional  consultant  to  perform  the 
following: 

(1)  Design  and  inspect  the  repairs  to  the  downstream  toe  of  the 
slope  where  erosion  and  sloughing  have  occurred  owing  to  flowing  water  in 
Pophandusing  Brook. 

(2)  Design  a  channel  to  reroute  the  flow  of  Pophandusing  Brook  away 
from  the  toe  of  the  dam. 

(3)  Investigate  the  standing  water  aim  the  suit,  wet  areas  at  the 
downstream  toe  ol  the  dam  and  design  and  inspect  the  construction  ot 
appropriate  remedial  measures. 

(d)  Design  and  inspect  the  .-mis  t  rue  l  i  on  ot  erosion  protection  on  the 
upstream  slope  ol  the  dam. 

(3)  Design  procedures  lor  and  inspect  the  i emova i  ot  trees  from  the 
embankment . 

( b )  Design  erosion  protection  tor  the  upstream  slope  above  the 
lesetvoil  on  the  southwest  side. 

c.  WLthin  six  months  trom  the  date  ot  approval  of  this  report  the  owner 
should  engage  a  qualified  professional  consultant  to  evaluate  the 
requirements  tor  an  outlet  works  and  design  and  construct  an  appropriate 
outlet  works  to  serve  as  a  dewatering  system. 

d.  Within  six  months  from  the  date  of  approval  o t  this  report  the 
tol  lowing  remedial  measures  should  be  initiated: 


(1)  Clear  debris  from  the  spillway  discharge  channel  and  maintain 
the  channel  free  of  debris. 

(2)  Institute  a  program  to  check  the  condition  of  the  dam 
periodically. 

(3)  Clear  brush  and  uncontrolled  vegetation  from  the  slopes  of  the 
dam  and  keep  the  slope  free  of  all  debris. 

(4)  Clear  trees  and  brush  for  about  23  feet  downstream  from  the  toe 
of  the  dam  and  from  the  banks  of  the  discharge  channel  for  a  distance  of  100 
feet  downstream  from  the  spillway  or  to  the  property  line  whichever  is  less. 

(3)  Backfill  animal  burrows. 

e.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam,  within  one  year  from  the 
date  of  approval  of  this  report. 

f.  An  emergency  action  plan  and  warning  system  should  be  developed 
which  outlines  actions  to  be  taken  by  the  owner  to  minimize  the  downstream 
effects  of  an  emergency  at  the  dam  within  six  months  from  the  date  of 
approval  ot  this  report. 


Lieutenant  Colonel,  Corps  ol  Engineers 
Commander  and  District  Engineer 
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ASSESSMENT  OF  GENERAL  CONDITIONS 


No  Name  Dam  No.  55  is  about  30  or  more  years  old  and  is  in  poor 
overall  condition.  It  is  an  earth  embankment  about  1,050  feet 
long,  33.5  feet  high  (structural  height)  that  is  essentially 
half--horseshoe  shaped.  It  is  small  in  size  and  is  classified 
as  significant  hazard.  Pohandusing  Brook,  flowing  along  about 
half  the  length  of  the  dam  has  seriously  eroded  the  downstream 
toe.  Both  standing  water,  wet  and  soft  ground  along  the 
embankment,  and  extensive  growth  of  wetlands  type  plants  are 
indicative  of  seepage  either  through  or  under  the  dam.  Trees 
and  brush  are  growing  on  the  crest  and  on  both  up  and 
downstream  slopes.  The  downstream  slope  also  has  numerous 
small  erosion  gullies.  Although  a  4-inch  cast  iron  pipe  was 
found  at  about  the  center  of  the  dam  at  the  downstream  toe,  no 
other  evidence  of  a  low-level  outlet  was  noted;  the  purpose  of 
this  pipe  could  not  be  determined.  A  20-foot  wide,  natural 
ground  spillway  section  appears  to  have  been  dug  at  the  left 
abutment.  Debris  has  accumulated  at  the  mouth  and  swampy  type 
vegetation  has  grown  up  in  the  spillway.  Trees  and  brush  cover 
the  downstream  channel  banks.  The  spillway  will  pass  about  2.5 
percent  of  the  Spillway  Design  Flood  inflow  hydrograph,  which 
is  one-half  the  Probable  Maximum  Flood,  without  overtopping. 
Therefore,  the  spillway  is  considered  inadequate. 

The  owner  should  engage  a  professional  engineer  qualified  in 
the  design  and  construction  of  dams  to  accomplish  the  following 
in  the  time  periods  specified.  Starting  soon:  design  and 
inspect  the  repairs  to  the  downstream  toe  of  the  slope  where 
erosion  and  sloughing  have  occurred  owing  to  flowing  water  in 
Pophandusing  Brook;  design  a  channel  to  reroute  the  flow  away 
from  the  toe  of  the  dam;  investigate  the  standing  water  and 
soft,  wet  areas  of  the  downstream  toe  of  the  dam  and  design  and 
inspect  the  construction  of  appropriate  remedial  measures; 
design  and  inspect  the  construction  of  erosion  protection  on 
the  upstream  slopes  of  the  dam;  design  procedures  for  and 
inspect  the  removal  of  trees  from  the  embankment;  and  design 


erosion  protection  for  the  upstream  slope  above  the  reservoir 
on  the  southwest  side.  In  the  near  future:  further  evaluate 
the  hydrology  and  hydraulics  of  the  watershed,  reservoir,  dam, 
and  spillway,  and  design  and  implement  necessary  remedial 
measures,  and  at  the  same  time  evaluate  the  requirements  for 
outlet  works  and  design  and  construct  appropriate  outlet  works 
to  serve  as  a  dewatering  system;  and  backfill  animal  burrows. 

It  is  further  recommended  that  the  owner  accomplish  the 
following  tasks  as  part  of  operational  and  maintenance 
procedures.  Beginning  soon:  clear  debris  from  the  spillway 
discharge  channel  and  maintain  the  channel  free  of  debris; 
check  the  condition  of  the  dam  periodically;  clear  brush  and 
uncontrolled  vegetation  from  the  slopes  of  the  dam  and  keep  the 
slopes  free  of  all  debris;  clear  trees  and  brush  for  about  25 
feet  downstream  from  the  toe  of  the  dam  and  from  the  banks  of 
the  discharge  channel  for  a  distance  of  100  feet  downstream 
from  the  spillway  or  to  the  property  line  whichever  is  less. 

In  the  near  future;  develop  an  emergency  action  plan  which 
outlines  actions  to  be  taken  by  the  owner  to  minimize  the 
downstream  effects  of  an  emergency  at  the  dam.  In  the  future: 
develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam. 

ANDERSON-NICHOLS  &  COMPANY,  INC. 


Project  Manager 
New  Jersey  No.  16848 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase 
I  Investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Office  of  Chief  of  Engineers,  Washington,  D.C. 

20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life 
or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  It  is  important  to  note  that  the 
condition  of  a  dam  depends  on  numerous  and  constantly  changing 
internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued 
care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonable  possible  storm  runoff) ,  or  fractions  thereof.  The 
test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  INSPECTION  PROGRAM 
NO  NAME  DAM  NO.  55 
FED  ID  NO.  #NJ0081 5 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Authority  to  perform  the  Phase  I  Safety 
Inspection  of  No  Name  Dam  No.  55  was  received  from  the  State  of 
New  Jersey,  Department  of  Environmental  Protection,  Division  of 
Water  Resources  by  letter  dated  12  December  1980  under  Basic 
Contract  No.  FPM-39  and  Contract  No.  A01093  dated  10  October 
1979.  This  Authority  was  given  pursuant  to  the  National  Dam 
Inspection  Act,  Public  Law  92-367  and  by  agreement  between  the 
State  and  the  U.S.  Army  Engineers  District,  Philadelphia.  The 
inspection  discussed  herein  was  performed  by  Anderson-Nichols  & 
Company,  Inc. 

b.  Purpose;  The  purpose  of  the  Phase  I  Investigation  is 
to  develop  an  assessment  of  the  general  conditions  with  respect 
to  the  safety  of  No  Name  Dam  No. ,55  and  appurtenances. 
Conclusions  are  based  upon  available  data  and  visual 
inspection.  The  results  of  this  study  are  to  be  used  to 
determine  any  need  for  emergency  measures  and  to  conclude  if 
additional  studies,  investigations,  and  analyses  are  necessary 
and  warranted. 

1.2  Project  Description 

a.  Description  of  Dam  and  Appurtenances.  No  Name  No.  55 
is  an  earth  embankment  dam  33.5  feet  high,  1050  feet  long  with 
the  crest  width  ranging  from  8  to  40  feet.  The  up-and 
downstream  embankments  have  slopes  of  1H:1.6V  and  l.lHslV, 
respectively.  Both  of  the  embankments  and  the  dam  crest  are 
brush  and  tree  covered.  The  spillway  is  a  low  area  in  the 
earth  dam  crest  at  the  left  abutment  on  the  north  side  of  the 
dam.  The  natural,  uncontrolled  spillway  has  extensive  marshy 
vegetation.  A  4-inch  cast-iron  pipe  was  found  protruding  from 
the  downstream  toe  near  the  center  of  the  dam. 

b.  Location .  No.  Name  Dam  No.  55  is  located  on  a 
tributary  stream  to  Pophandusing  Brook  in  White  Township, 

Warren  County,  New  Jersey.  The  Dam  is  shown  on  U.S.G.S. 
Ouandrangle,  Belvidere,  New  Jersey  -  Pennsylvania,  with 
approximate  coordinates  of  N40°48.4'  W75°02.6*.  The  dam 

may  be  reached  by  driving  southwest  on  State  Route  519  off  of 
US  route  46  at  Bridgeville  to  Brass  Castle  Road,  thence 
southeast  through  Hazen  to  the  damsite  1/2  mile  south.  A 
location  map  has  been  included  as  Figure  3. 
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c.  Size  Classification.  No  Name  Dam  No.  55  is  classified 
as  being  small  in  size  on  the  basis  of  storage  at  the  dam  crest 
of  61  acre-feet,  which  is  less  than  1000  acre-feet  but  more 
than  50  acre-feet,  and  on  the  basis  of  its  height  of  33.5  feet, 
which  is  less  than  40  feet  but  more  than  25  feet,  in  accordance 
with  criteria  given  in  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 

d.  Hazard  Classification.  Visual  inspection  of  No.  Name 
No.  55  revealed  a  significant  erosion  along  the  right  dam 
embankment  adjacent  to  the  tributary  stream  of  Pophandusing 
Brook.  A  breach  of  the  dam  through  this  embankment  is  likely 
to  flood  Brass  Castle  Road,  located  about  0.5  miles  downstream 
of  the  dam,  causing  appreciable  damage  to  the  roadway,  bridge 
and  adjacent  properties;  but  few,  if  any,  lives  would  be  lost. 
Therefore,  No  Name  No.  55  Dam  should  be  classified  as 
significant  hazard. 

e.  Ownership.  The  Dam  is  owned  by  Mr.  Robert  L.  Schumann, 
126  Belvidere  Avenue,  Washington,  New  Jersey  07882. 

f.  Purpose  of  Dam.  The  original  use  of  No  Name  No  55  was 
for  irrigation  of  an  adjacent  orchard.  Presently,  the  dam  is 
not  being  used  for  this  purpose;  its  purpose  now  was  not 
disclosed. 

g.  Design  and  Construction  History.  No  design  or 
construction  data  pertinent  to  No  Name  Dam  No.  55  were 
available. 

h.  Normal  Operational  Procedure.  No  operational 
procedures  pertinent  to  No  Name  Dam  No.  55  were  available. 

i.  Site  Geology.  No  site  specific  geologic  information 
(such  as  borings)  was  available  at  the  time  the  dam  was 
inspected.  Information  derived  from  the  Geologic  Map  of 

New  Jersey  (Lewis  and  Kummel,  1912)  indicates  that  soils  within 
the  immediate  site  area  consist  of  both  stratified  and 
nonstratif ied  glacial  deposits.  No  bedrock  outcrops  were 
observed  during  the  dam  inspection.  This  geologic  map 
indicates  that  bedrock  in  the  area  consists  of  granitoid  gneiss 
of  Precambrian  age. 

1.3  Pertinent  Data 


a .  Drainage  Area 

0.14  square  miles 
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b.  Discharge  at  Damsite  (cfs) 

Maximum  flood  at  damsite  -  unknown 

Total  ungated  spillway  capacity  at  maximum 
elevation  -  10 

c.  Elevation  (ft.  above  NGVD) 

Top  of  dam  -  620.4 

Design  surcharge  ( SDF  of  1/2  PMF )  -  620.7 
Recreation  pool  (at  time  of  inspection)  -  620.0 
Spillway  crest  -  620.1 

Streambed  at  centerline  of  spillway  discharge  channel 
(toe)  -  592.8 

Maximum  tailwater  (estimated)  -  595.0 
(at  toe  of  dam) 

d.  Reservoir  (feet) 

* 

Length  of  maximum  pool  -  900  (estimated) 

Spillway  crest  -  900 

e.  Storage  (acre-feet) 

Spillway  crest  -  58 

Design  surcharge  (1/2  PMF)  -  84 
Top  of  dam  -  60 

f.  Reservoir  Surface  (acres) 

Top  of  dam  -  6.5 
Spillway  crest  -  6.4 

g.  Dam 

Type  -  earthfill 

Length  -  1050  feet 

Height  -  27.6  feet  (hydraulic) 

-  33.5  feet  (structural) 
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Top  width  -  Ranges  from  8  to  40  feet 
Side  slopes  -  upstream  1H:1.6V,  downstream  1.1H:1V 
Zoning  -  unknown 
Impervious  core  -  unknown 
Cutoff  -  unknown 
Grout  curtain  -  unknown 
h.  Spillway 

Type  -  Earthen  -  Free  Overflow 

Length  of  weir  -  20  feet 

Crest  elevation  -  620.1  feet  NGVD 

Low  level  outlet  -  (A  4-inch  CIP  found;  purpose 
unknown) 

U/S  Channel  -  Pond  (unnamed) 

D/S  Channel  -  Tributary  to  Pophandusing  Brook 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design 

No  original  plans,  hydraulic  or  hydrologic,  or  other 
engineering  data  for  No  Name  Dam  No.  55  were  found. 

2.2  Construction  Highway 

No  data  concerning  the  original  construction  of  No  Name  Dam 
No.  55  were  disclosed. 

2.3  Operation 

No  data  pertaining  to  the  operation  of  the  dam  were  found. 

2 .4  Evaluation 

a.  Availability.  A  search  of  the  New  Jersey  Department  of 
Environmental  Protection  Files  and  contact  with  representatives 
of  the  owner  of  the  dam  revealed  no  information. 

b.  Adequacy.  Evaluation  wa6  based  on  visual  observations; 
these  were  deemed* adequate  for  this  Phase  I  Study. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  Dam.  Trees  are  growing  on  the  crest  of  the  dam,  on  the 
upstream  and  downstream  slopes  and  in  the  area  at  the 
downstream  toe  of  the  dam.  Considerable  erosion  has  taken 
place  on  the  upstream  slope  at  and  above  the  water  line. 

Several  large  stones  were  observed  on  the  upstream  face  near 
the  right  abutment.  Roots  of  trees  were  observed  extending 
from  the  upstream  slope  near  the  waterline  toward  the 
downstream  edge  of  the  crest. 

The  crest  of  the  dam  has  a  tall  grass  cover  with  a 
pedestrian  path  extending  along  the  entire  length.  Several 
animal  burrows  were  observed  on  the  crest  and  along  the 
downstream  slope.  Pophandusing  Brook  flows  along  the 
downstream  toe  for  most  of  the  distance  from  the  right  abutment 
to  the  middle  of  the  dam.  Considerable  erosion  and 
undercutting  of  the  slope  has  resulted  from  its  flow. 

The  downstream  slope  is  uneven  and  numerous  small 
erosion  gullies  and  sloughs  were • observed . 

b.  Appurtenant  Structures.  The  entrance  to  the  ungated 
earth  spillway  is  clogged  with  several  fallen  logs,  debris  and 
extensive  vegetation.  A  4-inch  cast  iron  pipe  was  observed  at 
the  toe  of  the  dam  near  the  center.  The  purpose  of  the  pipe 
could  not  be  determined  at  the  time  of  the  visual  inspection. 

No  flow  was  observed  from  the  pipe.  Numerous  large  rocks  and 
boulders  were  observed  on  the  bottom  of  the  discharge  channel. 

c.  Reservoir  Area.  The  watershed  above  the  lake  is  steep 
to  moderately  sloping  and  wooded.  Some  open  fields  exist  along 
the  west  side  of  the  reservoir.  Slopes  on  the  shore  of  the 
lake  appear  stable.  Some  sedimentation  was  observed  at  the 
southwest  slope  into  the  reservoir;  however,  the  water  in  most 
of  the  reservoir  was  relatively  clear. 

d.  Downstream  Channel.  The  channel  meanders  downstream 
from  the  spillway  until  it  joins  with  Pophandusing  Brook  that 
flows  along  the  right  side  of  the  dam.  Trees  and  brush  are 
growing  within  and  on  the  banks  of  the  channel  downstream  of 
the  spillway.  Pophandusing  Brook  flows  northward  toward  Hazen 
through  a  very  steep  channel. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures 

No  formal  operating  procedures  were  revealed. 

4.2  Maintenance  of  Dam 

No  formal  maintenance  procedures  for  the  dam  were  found. 

4.3  Maintenance  of  Operating  Facilities 

No  formal  maintenance  procedures  for  the  operating  facilities 
were  discovered. 

4.4  Warning  System 

No  description  of  any  warning  system  was  found. 

4.5  Evaluation  of  Operational  Adequacy 

Because  of  the  lack  of  operation  and  maintenance  procedures, 
the  remedial  measures  described  in  Section  7.2  should  be 
implemented  as  described. 


SECTION  5 

HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design  Data.  Because  no  hydraulic/hydrologic  data 
were  disclosed  an  evaluation  could  not  be  performed. 

b.  Experience  Data.  No  experience  data  were  revealed. 

c.  Visual  Observation.  The  uncontrolled  natural  earthen 
spillway  is  essentially  a  low  area  in  the  dam  crest  at  the  left 
abutment  on  the  north  side  of  the  reservoir.  The  spillway 
contains  extensive  marshy  vegetation  as  does  the  downstream 
discharge  channel.  Fallen  logs  and  other  debris  have 
accumulated  at  the  spillway  entrance.  Although  a  4-inch 
cast-iron  pipe  was  found  protruding  from  the  downstream  toe 
near  the  center  of  the  dam,  no  evidence  was  found  of  an 
upstream  inlet  or  any  controls  for  this  pipe.  Its  small  size 
suggests  that  it  probably  is  not  a  low-level  outlet.  No  other 
low-level  outlets  were  noted. 

d.  No  Name  #55  Dam  Overtopping  Potential.  The 
hydraulic/hydrologic  evaluation  for  the  dam  is  based  on  a 
selected  Spillway-Design  Flood  (SDF)  equal  to  one-half  the 
Probable  Maximum  Flood  (PMF )  in  accordance  with  the  range  of 
test  floods  given  in  the  evaluation  guidelines,  for  dams 
classified  as  significant  hazard  and  small  in  size.  The  PMF 
was  determined  by  application  of  the  24-hour  Probable  Maximum 
Precipitation  (PMP)  of  23.3  inches  to  the  SCS  dimensionless 
unit  hydrograph.  Hydrologic  computations  are  given  in 
Appendix  3. 

Water  will  rise  to  a  depth  of  0.3  above  the  spillway 
crest  before  overtopping  the  low  point  on  the  dam  embankment 
crest.  Under  this  head,  the  spillway  capacity  is  10  cfs,  which 
is  less  than  the  selected  SDF. 

Flood  routing  calculations  indicate  that  No  Name  #55 
Dam  will  be  overtopped  for  7.3  hours  to  a  maximum  depth  of  0.3 
foot  under  half-PMF  conditions.  It  is  estimated  that  the 
spillway  can  pass  about  2.5  percent  of  the  half-PMF  inflow 
hydrograph  without  overtopping  the  dam;  thus,  the  spillway  is 
considered  inadequate.  Overtopping  under  one-half  PMF 
conditions  produces  some  flooding  at  the  Brass  Castle  Road 
bridge  about  0.5  miles  downstream. 

The  routed  half-PMF  peak  inflow  to  the  reservoir  is 
418  cfs,  the  peak  outflow  is  409  cfs. 
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A  breach  analysis  was  performed  to  assess  the 
downstream  hazard  under  dam  failure  conditions.  The  results  of 
the  breach  analysis,  contained  in  Appendix  3,  show  that 
appreciable  damage  would  probably  occur  to  Brass  Castle  Road, 
the  bridge  over  Pophandusing  Brook,  and  adjacent  properties. 
Because  Brass  Castle  Road  is  the  major  ingress  and  egress  road 
for  several  residences  in  the  vicinity  of  Hazen  and  other 
outlying  villages,  loss  of  the  road  and  bridge  would  create  a 
hardship  on  the  people  in  that  area.  Overtopping  or  breach  of 
No  Name  No.  55  Dam,  however,  would  result  in  the  loss  of  few, 
if  any,  lives. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  existence  of  standing  water, 
wet  and  soft  ground,  and  extensive  wetlands  type  vegetation  at 
the  downstream  toe  of  the  dam  is  indicative  of  seepage  either 
through  or  under  the  dam,  which,  if  not  properly  controlled, 
could  lead  to  failure  of  the  dam  by  piping  or  sloughing  of  the 
downstream  slope.  Serious  erosion  along  the  downstream  toe  by 
flowing  water  from  Pophandusing  Brook  could  lead  to  extensive 
sloughing  of  the  slope,  and,  if  allowed  to  continue,  eventual 
breaching  of  the  embankment.  Trees  growing  on  the  crest,  and 
upstream  and  downstream  slopes  of  the  dam  embankment  may  cause 
seepage  and  erosion  problems  if  they  are  blown  over  and  their 
roots  are  pulled  out,  if  they  die  or,  if  they  are  cut  and  the 
roots  are  allowed  to  rot.  Small  erosion  gullies  on  the 
downstream  slope  are  susceptible  to  erosion  by  rainfall  or  by 
overtopping  of  the  dam,  and  the  erosion  could,  in  turn,  lead  to 
breaching  of  the  dam. 

6.2  Design  and  Construction  Data 

No  design  or  construction  data  pertinent  to  the  structural 
stability  of  the  dam  are  available. 

6.3  Operating  Records 

No  operating  records  pertinent  to  the  structural  stability  of 
the  dam  are  available. 

6.4  Post-Construction  Changes 

No  records  of  post-construction  changes  are  available. 

6 . 5  Seismic  Stability 

This  dam  is  in  Seismic  Zone  1.  According  to  the  Recommended 
Guidelines,  dams  located  in  Seismic  Zone  1  "may  be  assumed  to 
present  no  hazard  from  earthquake  provided  static  stability 
conditions  are  satisfactory  and  conventional  safety  margins 
exist."  None  of  the  visual  observations  made  during  the 
inspection  are  indicative  of  unstable  slopes.  However,  because 
no  data  are  available  concerning  the  engineering  properties  of 
the  embankment  and  foundation  materials  for  this  dam,  it  is  not 
possible  to  make  an  engineering  evaluation  of  the  stability  of 
the  slopes  or  the  factor  of  safety  under  static  conditions. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition .  No  Name  Dam  No.  55  is  estimated  to  be  about 
30  or  more  years  old  based  on  the  size  of  trees  on  the 
downstream  face,  and  is  in  poor  condition. 

b.  Adequacy  of  Information.  The  information  available  is 
such  that  the  assessment  of  the  dam  must  be  based  on  the 
results  of  the  visual  inspection. 

c.  Urgency.  The  recommendations  made  in  7. 2. a  and  7.2.b 
should  be  implemented  by  the  owner  as  prescribed. 

d.  Necessity  for  Additional  Data/Evaluation.  The 
information  available  from  the  visual  inspection  is  adequate  to 
identify  the  potential  problems  which  are  listed  in  7. 2. a. 

These  problems  require  the  attention  of  a  professional  engineer 
who  will  have  to  make  additional  engineering  studies  to  design 
or  specify  remedial  measures  to  rectify  the  problems.  If  left 

unattended,  the  problems  could  lead  to  failure  of  the  dam. 

* 

7.2  Recommendations/Remedial  Measures 


a.  Recommendations .  The  owner  should  retain  a 
professional  engineer  qualified  in  the  design  and  construction 
of  dams  to  accomplish  the  following  in  the  time  periods 
specified: 

Soon: 


1.  Design  and  inspect  the  repairs  to  the  downstream 
toe  of  the  slope  where  erosion  and  sloughing  have 
occurred  owing  to  flowing  water. 

2.  Design  a  channel  to  reroute  the  flow  of 
Pophandusing  Brook  away  from  the  toe  of  the  dam. 

3.  Investigate  the  standing  water  and  the  soft,  wet 
areas  at  the  downstream  toe  of  the  dam  and  design 
and  inspect  the  construction  of  appropriate 
remedial  measures. 

4.  Design  and  inspect  the  construction  of  erosion 
protection  on  the  upstream  slope  of  the  dam. 
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5.  Design  procedures  for  and  inspect  the  removal  of 
trees  from  the  embankment. 

6.  Design  erosion  protection  for  the  upstream  slope 
above  the  reservoir  on  the  southwest  side. 

In  the  near  future: 

(1)  Further  evaluate  the  hydrology  and  hydraulics  of 
the  watershed,  reservoir,  dam,  and  spillway,  and 
design  and  implement  necessary  remedial 
measures.  Item  (2)  following  should  be 
considered  in  conjunction  with  this 
recommendation. 

(2)  Evaluate  the  requirements  for  outlet  works  and 
design  and  construct  appropriate  outlet  works  to 
serve  as  a  dewatering  system. 

b.  Operating  and  Maintenance  Procedures.  The  owner  should 
undertake  the  following  in  the  time  periods  specified: 

Starting  soon: 

1.  Clear  debris  from  the  spillway  discharge  channel 
and'maintain  the  channel  free  of  debris. 

2.  Check  the  condition  of  the  dam  periodically. 

3.  Clear  brush  and  uncontrolled  vegetation  from  the 
slopes  of  the  dam  and  keep  the  slope  free  of  all 
debris . 

4.  Clear  trees  and  brush  for  about  25  feet 
downstream  from  the  toe  of  the  dam  and  from  the 
banks  of  the  discharge  channel  for  a  distance  of 
100  feet  downstream  from  the  spillway  or  to  the 
property  line  whichever  is  less. 

The  owner  should  do  the  following: 

In  the  near  future: 

Develop  an  emergency  action  plan  which  outlines 

actions  to  be  taken  by  the  owner  to  minimize  the 

downstream  effects  of  an  emergency  at  the  dam. 

In  the  future: 

Develop  written  operating  procedures  and  a  periodic 

maintenance  plan  to  ensure  the  safety  of  the  dam. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  0.14  square  miles,  steep 


slopes,  woods 


ELEVATION 

TOP 

NORMAL  POOL 

(STORAGE  CAPACITY) : 

620.1'  NGVD 

(58  acre  feet) 

ELEVATION 

TOP 

FLOOD  CONTROL  POOL  (STORAGE  CAPACITY:  Not 

applicable 

ELEVATION 

TEST  FLOOD  POOL: 

620.7’  NGVD 

ELEVATION 

TOP 

DAM: 

620.4’  NGVD 

PRINCIPAL 

SPILLWAY  CREST: 

Free  overflow  earthen 

spillway 

a. 

Elevation 

6201'  NGVD 

b. 

Type 

Earthen 

c. 

Width 

15  feet 

d. 

Length 

20  feet 

e. 

Location  Spillover 

left  of 

dam 

f. 

Number  and 

Type  of 

Gates 

None 

OUTLET 

WORKS : 

None 

HYDROMETEOROLOGICAL 

GAGES: 

None 

MAXIMUM  NON-DAMAGING  DISCHARGE 


10  cf s 


Spillway 
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FIGURE -I 


SPILLWAY 


LOW  POINT  TOP  OF  DAM  620.4 


DOWNSTREAM  TOE  OF  SLOPE 


^  592.8' 


ELEVATION  (VIEW  LOOKING  D/S) 
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APPENDIX  1 
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VISUAL  INSPECTION 
NO  NAME  DAM  #55 
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CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
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APPENDIX  2 
PHOTOGRAPHS 
NO  NAME  DAM  #55 


APPENDIX  3 

HYDROLOGIC  COMPUTATIONS 


NO  NAME  DAM  #55 


NATIONAL  PROGRAM  OF  INSPECTION  OF 
NON -FED.  DAMS 

NO  NAME  DAM  No.  55 
WHITE  TOWNSHIP,  NEW  JERSEY 

REGIONAL  VICINITY  MAP 

,MAY  1981 

DEPARTMENT  OP  THE  ARMY 
PHILADELPHIA  OISTRICT,  CORPS  OP  ENGINEERS 
PHILADELPHIA,  PENNSYLVANIA 


MAP  BASED  ON  US.G.S.7.5  MINUTE  OUADRANGLE 
SHEET  BELVIDERE.N.J.,  PA.  1955, REVISED  1971. 
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APPENDIX  4 
HEC-1  OUTPUT 

OVERTOPPING  AND  BREACH  ANALYSIS 


NO  NAME  DAM  #55 


■r-  v*  *  <>  -r-  -r*  -r- 


0 

*• 

<’• 

o 

o 

<* 

<• 

c- 

o 

<■ 

o 


V 

ir 

O 

O 


■ —  o 


I 

o 


-4CL 

VC' 

< 

CL>- 

lf. 

Z'i 

o.r> 

•in 

U1UJ 
L2UJ 
C  Vi. 
tl 

o 

>  • 


in 

<Nl 


c- 

<• 


■u- 

r- 

<:• 

<<> 

<e 

%■ 

* 

* 

* 

* 

-C- 

<> 

<:• 

£• 

C* 

O 

</ 

O 

o 

i> 

•O 


»  O  »«  O  *  iMH> 


1 

LJ-W 

•.Kill’ 

3mUO  •  1?  u.u. 

-i.ix.tuj— ih-  ;.>uj 
tl  CtJUtH  >*- 


MMI 


i 

«■ 

UJ 

* 

<x 

cc 

* 

1 

to 

-w 

<✓> 

V 

* 

-J 

i 

-J 

' 

ii* 

< 

%y 

« 

h* 

« 

<• 

V 

* 

Uj 

* 

/ 

O 

i 

^j. 

Q- 

; 

Xr 

X 

{ 

UJ 

1 

«■ 

X 

O 

<- 

*-4 

►- 

1 

c- 

<T 

1 

<- 

i  1/1 

*1:* 

=> 

1  x 

d- 

;  < 

i: 

_J 

v- 

0 

a 

c- 

<-> 

1  u. 

* 

CJ 

c* 

i 

■tf 

X 

(X 

CL 

1  III 

1“- 

■* 

ca 

cx 

1  i- 

* 

0 

D 

0 

m 

0 

JZ 

m 

* 

in 

a 

; 

• 

<* 

?£ 

0 

t 

0 

>* 

1  rg 

LJ 

1  , 

1 

il 

O 

•- 

a. 

IT 

i1 

-O 

<■ 

a 

=> 

1  r 

;/i/. 

;  CJ  * 

j 

in 

0 

!  K-  C. 

0 

«:* 

to 

Cl  CJU. 

I  O 

0 

■R- 

1  ::  c 

1 

C- 

•a.J 

O 

{•••<:•  «••: 

•i:- 

_ KA  «1  ►-* 

v- 

<:• 

u.  h-  ^ 

V 

V 

,  1  1 

O 

'■■■• 

►■*  Hly.  • 

*• 

V-  < 

•w* 

H-  H 

0 

•ft 

<:* 

— i  X 

1 

c* 

<> 

:  3  ^ 

<• 

*■ 

>_  2 

<> 

* 

0 

'  0 

•CJ 

0 

<> 

0 

O 

j 

•a- 

■cm*  o<\ 

* 

ft 

«• 

, 

1  cl  a 

ft 

>c 

“> 

<■ 

r  • 

0 

vu 

0 

r* 

UJ 

«• 

►  -» 

C- 

i'- 

UJti  O 

;»t.  • 
--  » 0 

OsD 

i* 

U.I 

O' 

/I 

< 

M 

»-* 

liJ 

O 

* 

OorO 

< 

11-  Li 

• 

l  O 

to 

►— UJl.J>~* 

cc<m 

UJ^> 

i~c.ii>:::> 

c*r- 

►— CJ 

<OCTi 

O 

<t  r— « 

C-  — < 

0 

Ct> 

— ^  sc/ 

0 

Cj' 

C  c..'> 

CT.i'C 

0"l/»L  I 

>  * 

t^C  >T_ 

t^f-  »— *•-* 

^  1  O 

lJu  :  - 

G-  — •■’•o 

0  CO 

0  !✓>'/» 
uljx, 

-sj 

H- 

_ji  ♦- 

an  c 

•t 

«ui  / 

xo  v»vi 

►— 

►•wDlU 

L)S  S, 

►-Ci'O 

Y-  U.  O 

cw<w; 

CLI-  • 

Z’c/cs  to 

1  rw 

it  iu 

— •»— »-o 

u>m 

c-ij-:: 

1 

<X 

00 

•  •  • 

OrMvi 

*  •  • 

,r*oo 

• 

«co 

•0 

\ 

:wOo*iO 

CJ  »  0 
ICfvJCNJ 

»  ■«>■  HfH 

u. 

0 

cco 

f-X  • 

.*  1  *H 

i- 

>- 

•t 

u_ 

» 

10  i 

l^-J-JCL 

:  1:0.0.  c 

liJ  0^ 

Ch-T- 

iXl/'UXP* 

u  *-• 

_ *t  r  v»-* 

.  Ci  U 

A 

l  ►**>- 

U4 

ntoo-j 

a. 

u: 

1 

0 

1 

V 

«* 

it- 

ci 

i> 

1 

<> 

*13- 

a 

1 

* 

<5- 

>. 

,  * 

■C> 

0 

1 

i> 

0 

0 

i> 

i  • 

,  0 

i 

it* 

1 

» 

<3 

1 

t  # 

■0* 

1 

*> 

1> 

1 

t  « 

0 

1 

1  0 

i 

it- 

</> 

* 

0 

<:• 

LU 

l 

i  * 

O 

1  • 

<• 

X 

i  ^ 

■fr 

<* 

UJ 

(  0 

«- 

) 

!  «• 

i 

A. 

1 

1  *• 

1> 

1/1 

if* 

0 

i 

i  ** 

i> 

a 

i 

1  * 

•C* 

_j 

1 

I  * 

■it- 

O 

* 

j  • 

,  i> 

it- 

CO 

i  * 

•rf 

1 

•fi* 

O 

7T 

■ 

it- 

*-< 

1 

‘  •& 

C- 

< 

1 

1  <• 

cc 

O 

i 

i  * 

«• 

1 

1  -<S 

i> 

i 

1  O 

it* 

• 

«{> 

it* 

0 

<r 

* 

<t 

(V 

H 

<:■ 

it* 

0 

«• 

-C- 

«• 

■iJ 

i> 

z 

<;• 

-a- 

i: 

v*- 

cc 

<• 

it* 

X 

0 

W-* 

•a* 

xr>  • 

c- 

•4 

A 

X 

uj*r 

<• 

it* 

tD 

>-c* 

* 

j: 

< 

v- 

it- 

rr 

it* 

-t 

<> 

■a* 

cv 

:'.c 

* 

i> 

0.  zr 

it- 

it* 

•i  ■— j 

-it- 

S. 

it- 

u. 

V 

Cj 

it* 

on  • 

*-* 

000 

V 

i>  •*♦«? 

•X* 

OtC 

K- 

it*  *• 

:•  -K-i 

>-uj 

<:* 

U> 

it* 

n 

i> 

it* 

1 

c- 

>- 

<• 

t~u. 

A 

< 

it* 

-*o 

•fr 

1  it* 

z  1 

<v 

X 

it* 

ji >  •  • 

Cl 

0 

;’ho 

it- 

< 

A 

a 

UiP- 

it- 

it* 

•C* 

O 

i* 

0 

ir\ 

•ii* 

O 

-•> 

>: 

:  ^ 

*tJ 

ut 

.  it* 

Ci 

it- 

O 

it* 

0 

it* 

>- 

( 

it* 

X  ■ 

1  V* 

1  * 

j 

1  0 

•  • 

,  i> 

\  * 

i  vr  •-< 

i> 

! 

<:* 

!  c- 

</> 

•ft* 

it- 

1/* 

j 

i> 

it* 

UJ 

i> 

it* 

0 

.  it* 

X 

+‘e 

t  * 

iL. 

it- 

,  it* 

•t> 

1 

i»ou«  i'-*  .ii>-rv«sr^ 

ci^i^o-  nivr*  c»r*  ■■  tooh. 4 .*;» or^cuxC <\ir  «*» ».rv* 

V  <\l  <  'i  f\|f*  >  O  P-  J#P"  U  '  4 


u^^mnnooocooooooo  O  ^n  oin«) -^r-*r-r^r-r-fw> 

Ol')('V,"<‘ti^'0  vj- -J*  <7  .J  ^  iT'il '.U-1  »T4’  u '  >f  NlOiNlO  O  <?■  «l  C“«J- **■*<'. 

OO OO OOOC OOUQ CjOjOOu <.  i^CMn'iOOOOOOOO 


to  r'j<Njojrgr4<vjf\ic\i<,'jo4rg<MfVfVirwi4f  *j«nj  rgf\jcg<'>jf\*  -J  4\jC4i\iivj<Njrs40*f\j 
to  OOC-OGOOOCOOOOCOOC»GCOOOOrjOOwCOC  .00 

a  . . . 

-J  OOGOOOOOOOOOOOOOCOOOOOOOOOCOOGOO 


sU  c\.r-  O0f*ii0i0cc  tfTiOJJ  u' 

Oi*ii<irnpip>r*vt  sTstc-sI-  o'u'Mf  »u-a'u .  u^vr  p-kipi*-*-*;  >r  >r  -j*  vrp . 

COOOOCOCJCOCOC'CCC  OO  OCO-M^HOGOC-OOCO 


*  •::•  *  #  i>- «  #  it-  «;;•  •::•  i>  •-• i> *::-  i?-  *::•  -it- «* *::•  it*  *  •»  ->  <:•  it*  it*  *  *  <?■  it*  <>  it-  #  it-  •::* 


OOOOOOCO OOOOOOOO OOOOOOOOOGOGOCGO 


it* 

it* 

•  •  i> 

o<m  1  *- 


O OO OOOOOOOOOOOO OO  O O OOOOO O OO OOG') 
GOCOOOOOOOOCOOOOC'O  OOOOOOOOCOOt  ac 

OO  cpcooooo COO OOO OO  OOOO OO 000(^0 coo 


to  f-i;'si“v<fjc*4:'4r  *  rj  ‘  jrv'w.  i»*  j  ''•J-'-  Pv  '  J  '  ji'vj.  j'4**  j'  i  f  ^i'sj.'grsj' s  -*f ». 
t"  O  OOOOOt)  o  OO  OO  OO  o '  ^  oo  oo>  o  o  o  o  o  O  O  c*  OOOO 

IV  . . .  •••••««< 

-j  oo  oo  o  OOOOOCCCOOO  C  :>  O  O  O  O  O  o  C  ■>  'V  O  OOO  c 


r^rjrurNjrjrjr^f  jr^r  jr  jf  4r  jr  .cj  jr  *c  jc*C4i  ,r„rsifsj 

c-oocccocc'  ..jccgov:  o-  o  r  gcccovCv/xcj. 

OOOO  CCOQCOOOOOOOOOCOOOOOOCCQ  OOOvV 


»OP-aoc7'  l>  '  CO  »-*r  jp  ivr  «<  cu-O— «*  4 

1  •-«*"■**-* **-4rwr4<MC4Cgi\*i  a»',*c4cg«iv<v , 


!  1  1  '  i  !  i 

00000000000000000000000000000000 
u*  (j«^pwm0^rgn<rui0*^%rl  ,ru'  O*-* 
c  iOCOoc.''H-«MMM»s.rwr»r^j»',(r,r\ri'»iriri',i4-  -*  .j  .*  ^  j -. 
!)OU')OOn»oo‘JQOC>CV  >0  0  0000000 OOO  00  00 


ipiftoo  ^  i/v-  r  ••  <v  r*-  er  *3-  ■  j  .  r--  r~- 1  r^-  n-  r~  r1**  f --  r~-  r-  r-  r-r-r-f-  r^f  • 

ir^iN'^oo  *f  o  i 


I  V|'g* \.‘  \»t\i~*r 


I 


t 


*f>0  '0«£>  «O^H  H»*<  *-4*- 


■4  HH,  -4i*4  r-t  i-<r-1  r 


•  a) 


(^r.ni'-.nocx'j  ooooo  ooo  oo  00000*50  o  oc  0000  00  0*5  oaoo^) 
OO OO 00 0.5 00 Q  >00 OOOOO '-‘O OO  OO OOOc/JOOOOOUvO  .»  JO' 

i  '!  i  I 


I  ** 


I 


rvjrgrsjt  grgfg  rgrgrjrgrgrgrg  CNjegrgcvjojevjrgr^rjrgnjrjcgnirgrvjryjfxjcgr.jrgr'irgrvjrvtrgfviO'* 
OOOO  O  O  OO COOOOC OC  OO  OO  C  O  OO  O 00-000  00 GOCO  OO  OO  *0 


COOCGCGGGCGGOGOCOOOOCGGOOOGCGOaiCCCCCOOON 


<TiCO  XXCOr^ ('V"infrtrf,  r^n  c*~,r< ,r". m  r^i com fOir'. rO mro rr^i  r^m^r^f-D 

r  inmraoooouCGO  oc  joo  00  o  o  oc  -  o  o  00  0000  coooooooifi 


OOCOOCOOOOOCOCOOOOCOOGGCCOOOCOC':  OC  000000*3- 

.  i  •  rV» 


in  o  r^'Xi  o  O  — *r\irn  <r  m  O  r*-  o  r* -3-  m  *c  r-o  oO'-tj^^l^o  e-co  o  o  *-«nj  evr 

OOOOO^hh i*-rtr-4.-4^rH^^rg:\irgn*‘Njr  jcg4\jcgnji''>rnroe'ir*ir»\-n  -ric^ew  <j  *3  *3-sl-  >1 

>  *-4<H  rtf-4  »—*•“*  r-4f  I fH  rt  . — 4 r-4 rt  V — Irt  rt  r-~4r— 4  /-  tfi  «-rt  H  f  4f-4  r-4  »~4  ■ — 4  c— i  r -4  c— «  r -fa  n  ,  ).-4  MiHHH  f-4^4  3 


>  5000 oo  O  OOO  O  OOO  o  c  ,  oo  oo  oo  o  o  oo  oo  oo  oo  oo  oooo 


<-  •*  *  *  •--  -”•*  *::•  •::*•{>  v  *-  -5!-  -:>  *.jSj  s>  *■ o  <-  -:j  «  *  s-  *•  a-  <n>  #  s-  «:•  <5  c-  %:•  <*  -;v  «•  * 


•  OO  O  O  O  o Cf o  o  Or-«  IT.  o  -O  O Oi  O  *?■  >3  ;T«  IT.*.''  lAlf .  IT.  lf>  U  »U5  UMf  i  n U*N  If  UT.  lf*mif>U‘vUMf\ 
rt*rvf g r Nir^f  .^r  , r gecc* rg rg <-  jr  g  rgf 4  'NJrg  <\*c  g  r  jc>. «\.*rj rgrg 


oo  oooooooo<*>inou‘\u'\tn  inrun  u^nuMoininininintouvnintnir. 

•  oc  ooo  oooo  oooo  ooo  Ccuo  OO  OO  OOOCCOO  oo  oooo  oooo 


C>0  O  *C O  OO o OOO O  oo O  O'-  JOl^OO  oo  o o oooo  oo  oo  oo  ooo  o 


.  v  jO  O  j  /«4r  Jf  g»'*j e  jv'vJ'^r  ji'V.'g 'Ni'g.'v'  Jrcgr  4-' *♦ 

OO  OO  yo  X'J'JOOO  ooo c_  ooooo  OOOUOOOOCOOOOOOGOC 


r-  -  ;  rt  - 


>occoco.;o  c*  oOvo  o  5  -c  op  00c  o  r » o  op  c  o  00  c  ooo* 


I 


f*  4f  *r^f  44  4'J'OvOx/<u-0'0  000s)0'‘0vy'w  <wO  £  v)  'i'Vj  <4^  *»  sj  vO  *0*0  **-  O 

oc  GC  UvJ OC  O  C  ‘50  C  OOO  c  CJ  .;c  OOCCCG GO C  C  C  JCOC  O OC  OO 


CCOJCOU^OOOOCOOOOCCOCfOOOOOOOOOCOOOOOOOOO 


I 


1 


»*W  0.0 n-X  U  'O  *--<•  J  f°-  *3  i»  -  «r grU^L^C  r-- hj  C*‘*^c-«c,-r'isf  if  J 

r>r%*#wnrfM*\.via  ^  v  c -j  *j  g  *j*si-*3*.'i*‘u>4*»gvu  o*f^»-4u'.co^0^4  *4jooc 


I 


i 


I 


ooooooocoooooooooocooooooooo 

*  *.rWu'  O  <\.r  *T  0*^4 if\'>«r\4r>*3-g> 

u'  if  to'w*.  OC  OC  ^Gf-f>*^h^N,vC..  C.C  'S  C'C’CC’ 

oooooooooooooooooo ooo OOO oooo 


yoJOOOOOOOOO 


I 


if 

t  i 

<:• 

<> 

Ve 

i 

i> 

J-. 

i 

i« 

a 

& 

€• 

:  i 

1  • 

r- 

•Ir 

j 

<:• 

i  J 

w 

<:• 

«• 

1 

1 

■t> 

o 

t- 

* 

4> 

■w* 

* 

* 

:  i 

«■ 

i 

•P 

1 

«!> 

;  i 

C- 

<i- 

; 

<r 

, 

* 

1 

«• 

[ 

•O 

M 

J\ 

Kr 

<t 

-fr 

«* 

* 

* 

O 

<• 

Cii  •  m  * 

«» 

:rr"»iAsj- 

<* 

1  OjC  *c 

*;:■ 

fO  •  fi 

c* 

\Xj  rt-4 

* 

•  <\J 

<> 

r*> 

<• 

fNj 

«■ 

«• 

<:• 

<:• 

’JS.lt  • 

-X* 

rj  xr^if,  sJ- 

c- 

u  I  a  ,0  *0 

a. eg  •  rt 

* 

r-  r- 1 

u  f-J 

o 

o 

<:• 

'( 

•K* 

l\< 

‘Li 

<:• 

,** 

-r- 

< 

<:• 

o_'  •  ♦ 

.;* 

u*.  *3- 

V* 

r>  1  ::  C'G 

■CJ 

,  j.  g 

<J 

— *rg  ^ 

X  ■  C\J 

'  <  l 

■{:• 

'  l 

*ij 

;  1 

<J 

4  1 

s> 

<:• 

c:  •■;.*!'  • 

j: 

■i:* 

•  5^0  *r 

■:j 

C  f\i  •►i 

•”■ 

I  c* 

c- 

iJ 

;  1 

V* 

<:* 

v- 

i 

V* 

S> 

1  U.UU. 

<> 

OX  1 

C- 

woo 

o 

1  2  < 

<;• 

%!• 

|  4 

<:• 

«• 

:  i 

i 

C* 

I  _  i 

«- 

IM^O 

O 

7  ft  O 

O 

•-X  •  • 

€• 

c 

<J 

p“4 

<> 

i  : 

O 

O 

i  * 

<• 

.i  * 

iJ 

wJ  • 

o 

«■ 

U.  V 14^  » 

* 

U.£> 

4T.O 

4> 

*  4  ■*— 

«• 

1  u>  1 

«• 

•  u-  i 

« 

u 

GO 


cuyuLATivr 


<> 

-J 

u. 

<* 

i> 

& 

* 

& 

& 

to 

O 

0*Oh<MCWi 

to 

u' 

r  »k<i 

to 

O 

HrPi 

to 

to 

1 

to 

*£ 

1  t 

( 

to 

>:  | 

to 

a: 

to 

x  : 

‘ 

to 

i 

to 

z 

| 

to 

o 

to 

i. 

! 

to 

oooooo 

to 

CJ 

! 

to 

t 

to 

1 

1 

to 

i  ! 

«  »-4r-*r  «t  J  "J*  j«*C •JC‘.i'JOf*'»r*'»  ■  •VJi'V'V'W 


OOOOOOGO  ooooooooooooc.ooooooooco'oooao 


-tf- 

* 

<* 

o 

«■ 

tt 

to 

# 

<- 

<;• 

to 

<«> 

<> 

•> 

* 


i 


*  to  to  to  <-to to  to  «*  *-♦  •*:-  *:*  v-  *  to  to  *  to  to  -it*  *  to  <:•  <•  *:;•  to  •-  c-  :.•  c  *  to  «i 

1  I  i 


<:• 

«• 

* 

to 


to 

to 

to 

Gt 

to 

C) 

to 

_J 

to 

Li_ 

to 

to 

to 

to 

to 

to 

to 

a 

to 

C£ 

to 

o 

to 

to 

C- 

'Z. 

to 

r'lr-OCT *iMrw—.‘  ^*vO^^-oa'  c f  < r- "'.r i r- m r  c.- r •  j*  xai  rx  r-cr;Ou*. 

*-«<-«  ca sj  sGf^ ‘7j ”  O'O'O  GOO  A<;\JrrJf' wn<nO  'O  -  J  O-i  iJr*4r-«»-«0 

nJ-  r^CVj-X 


vj-  ir>  o  r^-  rc  o  x  C'0—«\ir»wuvor-:t>f>o- 

r-f'-or'-f'-rw^g  *0.0x1  ooe,0‘0  0  og'O'C'OO'C'CJ'  00 


?  :.  Oh® 
Vp  JOOO 

-  •«  f  r— I 


o 

IT. 


O 

H 


*x- 

•a 

CJ 

V 

o 

•—•01 

to 

<f>— 

** 

to’ 

tOL^. 

^:- 

* 

4— 

<:- 

< 

-x- 

X 

• 

to 

o 

X— ‘ 

to 

—1 

CL 

to 

u_ 

to 

CiT-t 

to 

0—1 

to 

LC. 

/j. 

r>- 

to 

CJ 

a 

>- 

CJ 

ooouoooooooooojooovooooc;  00 oc^oowo-jcg 


►  *■  -iJ*  -s  o  <-  to  *>  ■*  v  «  •;••  *::•  *::•  *  %>  to  *;;♦  *  *:•  *  c  « •::•  •::•  *  v- *  *  *  -2  -::*  •::•  *  •;:•  •;:•  * 


OOOOC'Ort^u ■iCO«~*^;*Njr:<N;fviNjrir'.r*)f<^rf'.r^inr\r>ri«n.*r  s***. 

•"Pr-PHfHHriMri  rH»Hr-Pf-»r^  4  p-  . ..  (,<p4'P 


<y. 

CJ 


i  c-ccc'C 

r  inir^-r 


r-4fv«^vr  l'  xr-x  ccH\p'ui.'^r'X^ 

vj  c  >r>r  ^  o  u‘  u  »^  a »ir*  S'S- a •  ir  o-o  - 


I 


i 


« 

•«* 

ZT. 

<* 

jr 

i  to 

Ci- 

jfr 

X 

to 

V 

z 

*£<■ 

C3 

1  to 

1 . 

■  to 

;  <> 

< 

!  o 

o 

•?> 

;  *• 

o 

;  <mj 

■X* 

i  <•• 

1  «■ 

:  to 

,  <:* 

:c 

!  4> 

o 

to 

~j 

'  -» 

u. 

i  <> 

* 

i  to 

1* 

1  to 

1  to 

!  to 

o 

to 

a: 

to 

u 

to 

to 

if 

*\ 

.  to 

X 

•  to 

CL* 

to 

X 

to 

to 

-* 

to 

_* 

to 

2. 

to 

to 

*4 

to 

*  # 

I 


I 


'  oooo 

>o  o  «*_>  o 

.  oooo 


OOOO  OOOO  OO  OOOOOOOOI  >o 
%rci  CG-^or'V.ru*  ui 

o-c  r~r~  r-r-r-r-  x'O.  —  ..TO-cccr 

00000000000000000000 


I 


l  *»  W  r-  I »-  -4  i— 4  p--1  » — 4  .— H  O  GCOOOC  O  O’  O  CO 


r  •>  v-  -:>  •::•  -r.-  *•  • 


•  •.:•  '.:■  ■::■  -::■  c-  •!:•  <:•  ■»"•  *:-  •::•  *-  -::-  -:;•  #  ■::•  -.>  9  ■:■  <t  ■>  ■.>  ■:■■  <■  ■.>  -:t  <:- 


OOOOOOOO  COOOCOOOOOCOOOCtiOLCCOCO  o*  Jl.-co 

i  i  ;  i  1 


;  *-*<N4rO^ in^r^ci  if  or-xc^O»-*rv*o<r  u'  <.h« tx  <  jrr\'f,Kr*C> 

»'4*-«*-«i'ir4rjfNjricg''jc  j.’N.r 


i 


oc'f*f k  «X'Oc iOco  co ooc 'ooooocx > w r- .*<: ;  c.»c )OCj>:k  ooo 

■  f  Wr«t  u\  „,*■* IN, a *C  C* 

OOCOO  J  -1-i  ^  u%*T'C'<^ 

oouJCc  oOow->o  v.  c,*,  ;wjOgOwCJCv;i.wt  V 


i  rl«  t»  ■ 


y*- 


*  -w* 


■K* 

£• 

* 

C* 


-v. 

.j 

4 


*:- 

<:• 

<• 


«• 

<c 


«■ 

<:• 


tu-^O 

:•  uo 

— x  • 


J 


JC 

^•D  • 


*:• 

<ir 

o 

«• 


■4  >— • 


4i* 


•* 

O 


to 

zs.  •  'O  • 

H 

to 

XCsiC-fM 

to 

i  st  Ci 

* 

<*1  • 

.;a 

z 

V 

vj  o  ■ 

1  to 

<1 

•  +■■* 

to 

_J 

to 

~\ 

gl 

to 

<u 

to 

ci! 

to 

O 

to 

a. 

j*. 

to 

to 

•*j. 

xiz  *o  - 

to 

*s 

oxnr-fNi 

_j  *  •-•  c*>  r 

u: 

•;a 

U.<M  • 

>: 

r~-  o 

< 

**> 

U 

to 

o 

to 

V 

•5 

to 

a.' 

j\ 

t< 

to 

a: 

to 

IJ 

*4 

to 

> 

*-• 

to 

v* 

>: 

r-« 

to 

CV'  •  O  • 

< 

to 

>  r.  r\.r--\. 

C; 

to 

CJ 

to 

j, 

to 

>  NT  • 

to 

to 

►-f  j  o 

<r 

to 

to 

X 

r"4 

to 

•4 

• 

i 

to 

o 

to 

z 

to 

i 

Cl? 

to 

to 

—* 

to 

to 

*— 

to 

.  /  •  vT  • 

II 

to 

•X 

%!• 

r— 

* 

<► 

4> 


< 


C- 

C- 

o 


o 


4 

i 


CUMULATIVf  APE.  A 


' 

1 

j 

• 

■' 

,»r 

CJ 

i 

V 

».*  m  m  rn  m 

*L  *>gjOj*-i 

« 

>—  rg»%g~«  j 

g  t  i«  g  ,*g  *  r  . 

. 

I 

> 

tn  D  r.  D  gj 

C* 

1 

r. 

to 

to 

to 

uj  rg  p,w*Ji 

•1  (Vj.  <k"  X  —  ;•>  v 

' 

1 

• 

i/ 

c- 

LJ  •  •  •  • 

' 

1 

•AO 

me  i 

r-o 

tf.O 

to 

<L  tn-’i-g  o.Y 

C«\.^.  'L'g*w  h* 

CO 

mgj 

oo 

tn  j) 

<> 

cr.  o*-,ggj'C^oOsiOut 

i 

• 

•  • 

• 

• 

•  • 

*  • 

i)* 

• 

to 

i  j 

; 

* 

r-o 

om 

mo 

om 

I 

to 

r- 

ego 

*.o 

rjf- 

tno 

> 

* 

to 

m 

} 

<* 

r^. 

-< 

*-<in 

Ht  4 

•> 

to 

i 

1 

f 

!> 

to 

* 

r 

■* 

M 

>  •  •  •  • 

> 

to 

cj  c**  i-nnv 

7*  r 

1 

! 

o 

jr. 

-j  t-'Ji'.jjr-n.rfl'jr' 

m  j* 

^  u 

r-.j 

-oo 

i> 

to 

tL  g  ■ 

1 

f '  N 

■ 

■a  o 

to 

r* 

1 

•  • 

• 

• 

•  ■» 

•  • 

•0* 

to 

o 

i 

1 

sCv‘\ 

Ov. 

j 

g*M 

OO 

<3* 

*«* 

L3 

' 

f -g 

C-’O 

r-x 

*U* 

to 

' 

-cj 

r-O 

HU  . 

r-o 

<> 

to 

H 

1 

H 

iJ* 

* 

to 

Cl  Is-  000s  o- 

4  <\j  ri  <r  in  o  r—  ■* 

1 

r^4 

1 

M 

to 

Cl  crcrcrc  ocoooooo 

1 

1 

, 

i 

*«* 

1 

to 

CJ  MMMMr-IrlMiHt" 

! 

o 

o 

<nr*i 

<n- 

in»-< 

or- 

1 

to 

■ 

« 

o 

u">C 

oo 

•  • 

to 

j- 

o 

m 

•  • 

• 

• 

•  • 

j 

to 

i 

r- 

© 

g  *-• 

ins.*- 

oo 

inx 

£ 

to 

X 

i 

i 

in 

o 

rj-^^ 

X'O 

erm 

too 

# 

to 

, 

o 

OLJ 

<K\i 

>g-  rg 

to 

! 

to 

*v 

! 

O'* 

} 

O 

to 

1 

to 

a  , 

i 

1 

| 

> 

to 

to 

x  1 

1 

to 

j 

to 

to 

i 

to 

<t  ooooooooooo. 

i 

o 

o 

X  »—< 

o*~< 

mm 

a  *4 

to 

to 

o 

« 

o 

r4^ 

corg 

C'C^ 

cjrg 

to 

to 

i 

o 

• 

•  • 

• 

•  • 

«  • 

to  to  to  to  to  to  to  to  to  to  to  to  to  to  to  to 

in 

o 

rr.r- 

Og 

O  -J 

0<r 

* 

to 

eg 

>J- 

rg<r 

ic^n 

cor- 

coo 

to 

to 

Lj  *4<Mt,-grgrg  rsj'Njr^rgm.r't  ' 

O 

^ngj 

rsiir* 

m 

rg:n 

to 

to 

Lti  •  •  •  • 

r- 

r- 

to 

«l  ^0000  00  0  3  0  ) 

to 

• 

■il* 

1—  rvi.-gr^r jr>g rgr.rg  vjr ji  . 

. 

to 

to 

VI  vO  4^  *a..  vOO  lihJ  L  - 

i 

to 

to 

o 

o 

Ocn 

UJ*XO' 

on 

rg 

to 

• 

m 

O'VJ 

'Org 

>c  r- 

OJrg 

-X 

to 

1  « 

o 

• 

•  • 

• 

• 

r.*  •  ■ 

•  • 

<> 

o 

o 

UJ 

rg>j- 

r*»0 

rjmr- 

mD 

H. 

o 

to 

o  %  •  •  • 

Csi 

O. 

L- 

g  O 

or-—* 

srg) 

V 

IT. 

to 

•l  c.  i\ 

.  a.  ire  o  »r  -- . 

O 

r> 

> 

DO 

*4iH 

m 

mM 

* 

• 

to 

cr  c  uimo*- 

1  «T  LlU'.U~  wsO  . 

_j 

o 

O 

to 

O 

to 

X 

M 

r> 

C7 

to 

to 

r- 

LJ 

LJ 

.J 

to 

to 

Ll 

Cl 

< 

LL 

LL 

o 

to 

-c  « 

to 

-»  * 

«.  ■»— 

• 

o 

• 

LT. 

CJCC 

<5* 

f'J'J' 

oo 

n'Lm 

OO 

• 

to 

to 

»C  •  •  •  • 

c. 

O  UJ 

*T 

• 

Z 

Q 

— lii! 

•3- 

•  • 

• 

• 

•  • 

o 

to 

to 

c;  <rn'3.'i^  r 

►4  f-* 

<r 

tn 

o 

z 

u-O 

♦:> 

►- 

eg 

- 

*  og 

or 

*4 

to 

r:r- 

-J 

X 

►-  o 

rg 

•4 

*■ 

u_x 

>o 

< 

<-g<r 

o<n 

UjOO 

om 

D 

-4. 

to 

i-. 

o 

►4  *-* 

o 

►- 

cr. 

too 

CJ*~* 

Ci. 

O  O 

c 

• 

o  rg 

tr* 

to 

i/ia: 

•*j 

i- 

d 

‘-'IQ  Li. 

< 

QCf 

< 

to 

to 

r? 

CJ 

uj  u_ 

> 

UL 

x.i- 

I- 

c: 

CiT 

M 

to 

£. 

o 

tn 

XL)  CJ 

LJ 

P 

CJCJ 

LJ 

UJ 

Q 

to 

*1 

to 

JL 

UU^U 

— / 

»—  iUi^JK-O 

r- 

H. 

• 

a 

< 

CIO 

o 

o 

».j  r-o 

C_  H-O 

H  u  ►— 

o 

C'r> 

r-m 

inu.m 

r-ro 

CJ 

* 

i*4 

to 

O  <'*s  O*— <r  jm  g  us  Dr-  • 

LCl  — 1— * 

• 

O' 

O  2.t<t 

OX  OX 

Cl 

g-'  x 

Lr**4 

rug 

C-h 

to 

u. 

to 

4X  u 'uli-w 

x 

C<  <1-0 

«— • 

« 

►•iLi- J 

1 —  Ljt:J 

c.lj_jlj:«; 

•  • 

• 

• 

Q  •  • 

•  • 

K- 

to 

«*r 

to 

iM 

Ci- 

X  »—**"• 

O 

o 

iOKt^X 

n  T’ 

•^iLo^xr^ 

c; 

or- 

r-m 

Ljr  Jr— 

r-m 

< 

it* 

TC-4 

to 

«* 

rir-oo 

rg 

I..OU 

h-  LJ 

►—  Uj 

l!  »*-■• 

CJ 

rg  f » 

MX 

»-  O'NI 

rMCC 

r* 

V* 

Ll_l 

to 

: :  c.  -ocx  o c  oooo 

a. 

lo— «;:rc 

>4) 

'UL 

<  •— U. 

<o:u 

u'b- 

oo 

a 

rJ  rg 

C/ 

«.g 

to 

C.'X 

to 

y  c:  r-r.*^'  v 

UvOr-*'  g  *  L 

o 

O^LuC- 

LL  CJ 

c. ...  :..«4 

rrk 

c. 

m 

-J 

l>' 

to 

c,.  ...  c  :*.••< 

;::^cc>c*.\ 

l  Cl 

L 

o 

L 

-X  XL. 

Z  ► 

> 

a 

u* 

it* 

n 

to 

X  0  000000000  7' 

u 

O  (V 

c. 

C  JU-1.30#  tu 

to 

>- 

.  o 

U._J 

‘WO-: 

**■ 

— CJ 

LJ-J 

o 

ft 

to 

X 

to 

2 

.  >- 

CY  0*1  Ll 

O 

jccjlli 

-►-•LJLi 

*“  XlLUJ 

rgo 

oir* 

g-O 

»4 

to 

to 

CJ 

l  X 

uj  *-*z 

• 

*4 

*1 

<  .v  .: 

‘UU 

NO 

n.a* 

Ovf 

rgO*' 

f  > 

to 

to 

c.o-)>— ►* 

r- 

• 

-J- JC'CJ 

i. 

^  r  cj 

•  • 

• 

• 

•  • 

•  • 

J> 

to 

to 

1  X 

u*» 

O 

►  «*— ► 

-u. 

ji.  •  -w 

LJC.  Lj  •.  v"3 

Oin 

rgO 

err- 

ego 

t.^ 

to 

to 

«  (  r4*4HHHHHHr|H.  4.* 

l  o 

rg 

ac_ut?< 

x 

.J— «'« 

‘  -*  • 

rgp3 

cr 

mcr 

cr 

tu 

to 

<r 

o 

-J 

o 

CUJ 

UJO'<-J 

UJ  C  -JH-  X 

C 

« 

*-4 

Li* 

VI 

.M. 

1 

■; 

nj 

eg 

tiJ 

«• 

to< 

to  to  to  :>  to  to  • 

!~5 

: 

* 

^.vo 

000  3 

cSooa 

C  OC  0.0 

CiC 

to 

<.»* 

to 

to 

^  ^  ^  ^  r_,  ^ r . 

, 

C)  OO 

*~«0  C*  «.’» 

< 

1  3g',x. 

•J  O  J>  J  i  .i 

O 

to 

o  ♦  •  •  • 

1  UJ 

1  *< 

r-  •  • 

o 

o 

•  • 

•  • 

«  • 

•  • 

Jh 

CO 

o 

Cl 

to 

to 

•  :  o  :>ooc  ;oj;i 

•  ►— 

it- 

• 

O 

CONh 

conh 

■*40*- 

i*4 1  .) 

j 

o**g 

Ji*" 

—J 

to 

to 

i —  w  r  g j .  \»  r 

'  i  "gf'jt  •g  •  •■.  . 

r> 

!  < 

in 

o 

• 

egej 

rgO 

OP-. 

o 

•  • 

• 

* 

•  • 

•  • 

•-S 

to 

to 

in  ■«!;  0*0  L  Zj  \<  O  C  L  O  u'  v 

’  u 

!  o 

i 

o 

■o 

CC' 

o 

OC4 

or 

r-o 

or 

f ; 

to 

to 

.  U- 

1 

rH 

r^.n 

kTxr- 

g 

-J 

to 

to 

j 

o 

-o 

DO 

rg 

*-4 

rg 

to 

to 

i  0 • 

Li 

1 

rg 

eg 

C- 

to 

to 

L 1 .  v.  *lLv  L.’  v  w.1  ^  . 

1 

1 

I 

1 

t- 

to 

to 

vi  *  •  •  • 

1 

•  >— 

►-« 

1 

to 

to 

*.!  r-1  *r—  f._  r—  r-^  r--  r-  r  - r  - 

1  11 

H* 

f 

t 

CJ 

to 

to 

1 

1  o 

3V*>CliJX 

-jcx:c 

jaori 

<rON-U 

or- 

c 

: 

«o 

to 

to 

c-  i 

c.:cv>~»-» 

ui**-: 

7C. 

J.L 

>-vc 

♦*-c.*-* 

•“•UJ 

oo 

o*-« 

oo 

0*4 

i'J 

to 

to 

►-  i 

*•  a  a-  to  to 

c»>-  ►—  cc 

UJ 

u  rtc 

jX 

<a:tcjx 

•  • 

• 

• 

•  • 

•  • 

to 

to 

•s.  } 

«■  * 

x 

v*~ > 

L3 

c* 

>-LJt~OU. 

L'Ci  UiL 

cjo^: 

u.*-« 

oo 

oa 

om 

oo 

•4 

to 

! 

4>  !  to 

u 

wT 

in 

*1 

m 

*-< 

kl* 

m 

m 

X 

U* 

to 

• 

^ 

*4 

o 

r*. 

•l 

.< 

u. 

CJ 

X 

U- 

oo 

> 

V 

M 

4J 

LJ 

» 

to 

i;  fc  •  •  • 

V  K  <3- 

a 

•4 

ZJ 

-4 

j 

CJ 

o 

i 

r 

* 

*-4 

to 

to 

’w  CCOOOgO  cOGCa 

V  to 

U 

Cut 

►— 

> 

*4 

i 

1 

to 

to 

-J 

,  o 

CJ 

i  «* 

LJ 

•-4 

G. 

1 

UJ 

i 

J 

1 

CJ 

to 

to 

u.  , 

«■  i  «• 

Of 

1 

-J 

<L 

o 

re 

1 

►4 

to 

to 

►*- 

*  1  «• 

CD 

in 

UJ 

i  ^ 

H- 

433 

r- 

to 

« 

o 

«*  o 

>• 

• 

z 

UJ 

3C 

< 

to 

*> 

CJ  1 

*  <• 

X 

1 

o 

o 

o 

o 

> 

to 

to 

1 

4  O 

j 

• 

, 

•J 

~J 

UJ 

to 

<} 

to  V 

1 

L_ 

Cl 

lu 

— J 

to 

to 

C.  — ‘rjrisru" 

or  cr  c*Jr- 

1 

Cl 

r— 

UJ 

to 

to 

cr. 

^4  *4  »- 

1 

i 

1. 

> 

I> 

►- 

O 

to 

to 

O  l 

[ 

Ul 

l:. 

tn 

o 

5^ 

to 

to 

1 

Q 

CJ 

to 

o 

i-  oor.c- 

t:orv.' 

iM 

r- 

to 

to 

i.  (.*■  *.  o 

u  c.  » ■  *r  <o  .. 

r- 

to 

to 

X  O  JL  'V^>0*4  W4M.4 

1 

wo 

> 

JJ 

wn 

1— 

ill 

LJ 

to 

to 

X- 

'  o  o  WO  i  >  ■ 

fit 

Vl 

v> 

v> 

w> 

VI 

a* 

to 

to 

#  * 

to 

to 

z  , 

i «"» 

*«j 

|r» 

JL* 

LT 

O 

H 

* 

X 

C 

to 

Lj  I 

i 

*4 

1  »4 

•  -4 

*•« 

Oj 

rj 

LJ 

to 

to 

1 

1 

| 

1 

1 

*4 

to 

a 

1 

UJ 

i> 

to 

•  1  M4  »»4»4M^«r 

{ 

i 

i 

| 

1 

jl 

to 

to 

CJ 

1 

• 

• 

U  l 

to 

<» 

r 


6*0 


"*  ■  Jv'O  r /O O  * ■  jO  »./0  OO^H  OG^O  s->  v  >\jw  vJC>  w.:  •-’ U -J 

i  •  i  ■  i.'.o.s'ir *rjr>4.  ,j- 1.  j.  jrgcgrvn  gogi'irjrg.  g.  gvgr  j  jr^-g*  r  m  .<Nf  rg^jr  ir\j 
•-*.  ^i<*4ski'«4>0  OO  V » s  >  C/O  4j,0,0’0vi'i<^«tj>C'*J'0  0'o'U^  -O  O 


•x  j  j  xf^r^ou^u-.u'w  ooc 

-«•*«*-«  ‘  -*-•  ^-tuOOOOOOOOOGO  GO '■) <9 r.  O  oo  OO  OO o 

I0^'*)->0'*)  &OOO  OOOO'O'O'O'O  00*0  ^<0-0<0^0^0^£^-0  OOU> 


9  C*  ^  -c  ^  <*%04 


...  i .  ..1 ...!.. .' 

'OOO  OO  O  OxUv  iT»U>tfNXl  UMTuA 


O  O  —*0 rT,  sj- a*.  or-  cjC'O^r-xn  sTtO  «/)NC.C  0^rgrn>yir.»*j/'*-x>Cr'0--< 

C  ,  /*^cgrs;rgcgt\jcjojrgcgcgOo«*v^rno  .r^r^r^rnvj-vr  oc  «a* 


<t 

it 

it 

it 

it 

it 

it 

it 

it 

o 

* 

■fc 

<t 

it 

<t 

<> 

<> 

* 

o 

fc 

■c* 

* 

it 

it 

** 

*• 

■& 

it 

* 

o 

•fr 

* 

•K* 

■fr 


OOOOOOGOOOOOOOOOOOOOOO OOO 00000009000 

■o  o  j>  <-  -a*  -i>  ■::•  *u-  •::■  c-  *:•  -“•  <tit  a  it  •“•  #  -::• .--  .*  ft  &  ■;;•  -t:-  ft  ^  -ij  #  -t;-  ft  •“•  *  <?■  <;-  ■:>  . 

nT  <r  <r<t-  .*•  .g-srtf'.  intf*  ocnu^tntni^iri^ou^u^u^tT'.in  ^i»on 

O  O  Oj>  o  9  OO  O  o  CO  0  90000  OO  OOO  o  o  o  OO  OO  30000 
r^cg  rgfgC,«rgrgrg. g*  g^AirNgrgiNifijrgrgrgrgCvjrgcviCgcgrMs'gcgogfvjrssfvirgCVjoj 
C'CCi'CvwCCG  O-C  O  -OO^Ot)  'OvCO'O'CG  0-0  >C<0 

*1 C*  3  — wi  fg  CO  f— OC  ^‘O^iT  ON  f-r-  X)  X  COO  O'  O  OO  3  o  OO  ^<TC- 

O'  O'  C'  OO  0  300  3000  O.-*— «.-i— ••-«  r.<c>±  cgrgrgog  c„rg  c\g 

O  O  O  OO  OOvG  oo  OO  OOO  OOO  OOO  o  OOOOOO  00-0000 o 


oooo  o o or— r— f-r—co  ccoo  .j-oointo  vrcrrnor-— <r~-sr  0'<nj^itooc 

O  r-  -Xi  X-  C  *  C“C>  ©  O — «'"\l  (\n.^  J-'  r-*(NJ 

fgfO 


~-«rv.  n.Tu'  Of-  V  C  0*~*»-4<'>^-U''Or^tJC'0^r'jrO^U'\or^(00‘-  Q--*^f0s,-U,.<0 
•oo  M;-*»^,'4jo*c^r'(s*r*><s'  r-r-r-'f-f^r^ci  j;  gycuxiuu  a  •  ajcjx’  oo  ow'  crcr'C' 


I  V* 


3  90000000  00  9000000000000000000 ooo  ooo 


3  03330333  3  3  030000  fiCK-  3  COCO  3  0003  OOO  OOO 
<■•*  r«rv‘^«gf'i'4f  j-' »  .'  g'  j.  ir~^ i  g.  gC gCMC  .rgr  Jfv.gr  g*  g  -  grg:  g<*  g  ;-g:  o'* 

3  3  O  3  O  OO  OO  OO  O  O  OO  OO  OO  O  O  OO  OO  Oow  ooo  oo  oo  o 


O  ooo  o  o o oo  oo^»0  oo  oo  ooo'  oo  o  or*co^  o 


r»  ps-r-r-r— r-"-r-r-  r— f-  r— r-r-r-r-f—  r-r-f^  r~r 

kf\  U'.U'-uMT.  »T. tf1. U'u;*.  u  •g*'. O. C .  iT. U ^ tf*.!. \  U> ir> u"*  U*. iC \ k. .  OO  u*\  ^  '** '  u‘ 


»OOC 90  OO  SOC'O  OO  C 


u.  4TI  u'x  «'  c,  U'.  iT. 


IS. 


OO  30000 


r\ ^ ir  ^ a; C' 0*-«-gfn or-c>o o*»^ r^rw  u . r-x  U*  3'-*r^m^ru'  o f^*x 

*-  «cg^g rgrs*rgrgrsirgr>c^r^r'^rr>p*\r^f'>r»r'\ «^sf-  g-g  rgg-gg 


i 


I 


3  '.'Ow'OO?  333  V30099C0000  ■'*0<.,nCr  ‘'JOOOOt'O‘3 
j  m’.K  g«*»^  a  .3  ^f\r.g  4  •  3  •*.  jr  .ga  «‘..m;  j;(g  «  — •'gr'W  •  • 

»*g.>4<%  '&&<r-*r>TOO'.'  OiT^'O  o  O  3 

3  ’J  J  CO  O  04/  g  *•  UOO  WJCCCOJggJOCJCw  JJOOC'OO 

i  .  , 


* 

♦* 


it 

i> 

it 


it 

a 

it 


it 

it 


it 

it 

a 


u.<\? 

r- 

LJ 


o 


►— rg 
uir- 


t^rgo 
r-<N< 
uj  o 


<? 

*k> 

it 


Cl 

■3 


O 

r- 

ir, 


• 

] 

it 

O 

j  ; 

1 

j 

it 

s' 

c 

if 

it 

a 

• 

o. 

o 

; 

• 

.•j. 

l 

i 

X 

o 

«• 

! 

; 

o 

\T' 

*9 

’ 

! 

3 

OJ 

i 

it 

CJ 

it 

it 

CL 

it 

it 

X 

it 

* 

*“ 

t 

it 

it 

cc  *o  • 

CC  • 

G'O 

X 

c 

it 

IOHJ. 

IO 

CL 

it 

i  >y  or- 

•  o 

<  • 

-t 

o 

•;;• 

• 

(3 

r^O 

it 

OK 

.**> 

it 

cc  o 

CC 

cerg 

it 

O 

•g 

it 

•  ¥~* 

• 

•  O 

it 

CJ 

it 

r\ 

r> 

ro 

g: 

it 

f'g 

CNJ 

rg 

i.j 

it 

>- 

it 

* 

X 

it 

it 

►- 

c. 

it 

UJ 

X 

.! 

2* 

• 

it 

o 

L  J 

it 

o 

o 

ta 

it 

-I  CK  .o  • 

• 

OG.O 

it 

3 

r— • 

•>  ■« 

J 

*• 

CICHff' 

:cro 

■tin 

u_ 

►  - 

O* 

it 

-J  1  vS-Ol^ 

CD  1  o 

H-  I  • 

iG 

a. 

u_ 


it 

v> 

u 

o 

it 

»— 

uo/i  j 

it 

< 

o 

< 

it 

71 

•(  t  o» 

<■' 

<• 

a 

CC 

ft 

t-' 

• 

ft 

Uj  : 

c< 

UJ 

& 

c- 

* 

UJ 

> 

*-« 

•c 

< 

51 

9f-r.c . 

ft 

cl  »o  • 

*rzL  • 

oro 

_•  :t 

# 

<:* 

5’  X  .3  a  <3 

X  O 

::xn 

C> 

.:  o  si 

V 

l 

:j  i  nt  or- 

r* 

1  O. 

3  l  * 

u*> 

it 

X— ‘CJ 

V 

j 

>-S7 

;9^- 

>.«rO 

1 

it 

tJ  K 

it 

•-•rg  |  o 

Xfg 

►-rgcg 

<r 

it 

Li _ f 

it 

K  :  »— « 

*- 

X  <J 

i 

ii-C;  «tO 

o- 

ft 

<1  I 

X 

• 

1 

UJ  ►* .  ’ 

• 

it 

l/> 

5:  | 

< 

X 

O 

l 

t 

it 

a  1 

a; 

i 

>.  u  -  - 

u‘ 

it 

3 

i 

j 

* 

‘V 

tt 

a  f 

> 

! 

it 

rg 

/!  ►>-•■■•  3 

V 

x  - 

i 

•  C 

V- 

it:  *m  • 

c>f  • 

.  rc<?- 

M 

it 

ft 

o 

Xog 

x:u> 

i 

O 

ft 

o  ! 

i  <t-r-r- 

I  o 

i  • 

-i 

1 

_'.  oo 

it 

•  1 

o*-*  * 

o 

O  C5 

u 

* »  •  • 

V 

o  * 

o 

f'J 

LC 

►- 

or-<  j 

• 

ft 

H 

( 

*c 

•t 

< 

•  U' 

it 

+—  1 

| 

*— 

*  < 

.1  1 

it 

r-  j  C^C' ►— 

i 

< 

< 

►— 

i 

it 

U.UjU. 

-J 

i 

H 

3 

t— 

it 

►-  (  U  X  « 

i 

9 

\A 

a 

Z>cruu  lj>; 

it 

<  1  -*’OLJ 

5. 

it 

a. 

CC.  >■  *— 

it 

;  *-'  ^ 

9 

it 

a 

CC 

IU 

it 

•  •  *—w» 

O 

<t 

CJ 

X 

«/>►•  > 

it 

C'  I  — 

! 

1 

X 

CL 

L.I  W> 

st 

it 

o 

O  X 

.A 

it 

* 

i 

rg 

<u! 

sL 

*». 

it 

! 

) 

} 

i 

O 

«  ’ 

►— 

it 

» 

i 

1 

C  J 

3 

cn 

it 

uj*-k3 

u J— »0 

LU— *C> 

it 

/ 

n 

»— 

«• 

.  5.  n  o 

r.fKO 

r  a  o 

O 

g 

o 

✓» 

it 

•—X  • 

►-< 

•  • 

• 

it 

9 

>- 

<*• 

►”*-*0 

H 

wO 

—  o 

X 

X 

i 

<> 

*-• 

H 

1 

1 

it 

•-* 

f 

j 

! 

i 

it 

1 

i 

it 

L* 

UJ 

it 

O 

O 

X 

it 

i!* 

-J  -C 

• 

o 

it 

U- 

X  vJ  • 

ur-s  • 

« 

it 

*- 

w»-n^ 

it 

->  U.OO  f  • 

hli.il 

U^LLi  • 

i 

1 

a. 

v> 

> 

i" 

U  -.a 

XO 

u: 

vt 

it 

jrwg 

o 

jr.a.<*g 

\* 

^  *  -lw  , 

*  t 

I 

rg 

o 

r— 

<* 

•1  ui  ! 

•Iw 

W 

it 

rg 

u* 

»u 

it 

uj  x 

W 

U 

1 

it 

1 

a 

X 

u 

it 

i 


I 


V>h—  —x 


>* 

** 

O'— j 

jj 

-J-JCr  C 
“  «CJ 
fLC.  I jjk 
VX-VX’— > 


Cl  ►'“O 

lj  >:<. 

K-  L'.JtJ 


U  w 

>iiru 

ClL-Ufh- 
►  HilJT:' 
j--— u-.;j 

<  t  r. 

>mm  ‘VO 

-J'lux 

UjOX^J 


OOOO  OODj 

— «o-l  m 

o  •  •  •  •  *  •  •  • 

O  OOfjH  CC‘'-irH 

•  r^r4  r,c7 

C  O  ‘OC' 


o  <; 
<*  u. 
oj  a. 

^  CJJ' 
<~i  -JU 
U-O 

u-y:  >o 
oo  uj»- 

►—  Oli: 
Xh-  H- 
OCJ  O 
r-tiiujj— O 
a  r- 

CIGX 

r-o_Jo/r 

<lo.jC 

<  C<  lilftf  >- 

i*  --  > 

C.  ill  i.yiu 

— O  O-J 

► —  XU.IL 
-T31UJ 
>J~  <tLJ  • 
ujO  — j  Jl  V> 


oonoo 
.  i)o  J>o>r 

r«CHHC 

Cr,  .eg 

0»H  >0 


0.0 

mo 

r-o 

ifvO 

CTO 

m«o 

oo 

mo 

r-O 

run 

m  o 

om 

rsj-0 

mo 

cjr- 

ITO 

*-«  to 

—•O 

*— 4 

*-v» 

•  H 

0.0 

!1~<J 

r-g- 

g-  O 

r-vT 

*om 

oo 

vT  *-< 

oo 

fgm 

r-g- 

oo 

r->r 

'O'O 

r-o 

M 

r~4kO 

r-o 

H 

i 

H 

t*vn 

cr* 

m  *-« 

•or 

iT'-O 

m<r 

OO 

rOs^- 

•  « 

•  • 

•  • 

•  • 

yfr~i 

{T\*T 

o>o 

IT.vT 

rgm 

(*J  O 

Q>m 

COO 

0-0 

J-fNJ 

g- 

<r<\i 

| 

O' 

cr 

CTr-* 

Cr‘»*~4 

m 

Ot-H 

w-KD 

CCfM 

ocr 

cerg 

rif** 

o<r 

ag- 

On- 

fNJvf 

CO  CC 

a^r- 

CXC 

<C‘ o 

rgm 

r- 

m 

rum 

r- 

r-<j- 

on 

uj.x;  cr- 

on 

Onj 

a- eg 

>cx-  r- 

xrg 

•  • 

*  • 

• 

•  • 

r\js3 

mo 

Uoj  r- 

msO 

rg<r 

g  o 

or—  h 

<T*& 

oo 

r — 4  rH 

m 

.  4.  « 

o 

cJ 

u- 

e-*r-4 

o  >r 

h-O  vJ  ‘ 

OnT 

CgCT 

>00 

Oco  m 

oo 

•  • 

•  • 

cz  •  • 

•  # 

^-#o 

or- 

1  >C  >T 

Ct>- 

<  isT 

Om 

uO  ■</ 

>cm 

-0  >£> 

y. 

O  fg 

g* 

< 

Qt 

O 

g* 

om 

r-m 

OIL. 

r-rt 

uhu 

o**-« 

m  <M 

t 

•  • 

•  • 

Cj  •  • 

•  • 

or- 

r-m 

i.  k\j  r- 

r-m 

o;m 

w—t  Cj 

»— >org 

r<; 

>00 

x> 

O  eg 

CZ 

m 

CL 

>: 

o 

NO 

go 

OlO 

OslO 

c\jtr 

o<r 

<VC 

Om 

ego 

•j*  r- 

•'4C5 

egrn 

O' 

if'O' 

<r 

w’* 

•H 

c* 

rg 

eg 

i 

o--* 

; 

1 

or- 

1 

-*  r 

ocg 

1  O— < 

•  • 

•  • 

•  • 

ON 

or- 

r-o 

or- 

rjr-. 

g- 

u>r- 

>r 

•o-o 

rj 

eg 

1 

1 

cr 

03 

CJ 

C.5 

CJ 

ZD 

•{} 

oo 

O-h 

oo 

o<— * 

O 

CJ 

jo::x 

~jnc:.cD 

-x  :•:  ci 

N.JJ 

•  • 

•  • 

•  • 

•  • 

X 

i-**-*c  *a 

1L  U— « l  j 

m  i :  i 

CO 

oa. 

cm 

occ 

«l 

L*.  LX  C  X 

c. ;  i  r.  x 

-t-J 

m 

<• 

r. 

X 

r- 

<> 

Cj 

>-UC.UL. 

UI.UL. 

CL  U 

u.  ►-* 

. 

o 

u 

g? 

•vl 

*X  V. 

h-«x 

zi 

r--S 

•"«  t 

• 

r 

-I 

CL 

X 

,  cl 

jf 

s> 

< 

CJ 

o 

t 

Cj 

•H 

i> 

> 

-J  f 

< 

j 

j 

Nt 

<J 

«-j 

0. 

.jj 

►- 

•(> 

-» 

a 

o 

u*. 

. 

/  ' 

j:  1 

UJ 

JC 

< 

< 

UJ 

%n 

*- 

OJ 

C  i 

c? 

L5 

o 

> 

>? 

1 . 

M 

-i 

g 

—1 

UJ 

UJ 

<> 

1 

r- 

u. 

q: 

U. 

-J 

& 

o 

> 

, 

1  i 

►— 

Cl 

►- 

UJ 

<> 

1 

1 

> 

z>  1 

r- 

ZJ 

-J 

c- 

Ui  1 

o 

m 

c: 

?r 

<> 

-j 

w 

< 

u* 

►- 

u. 

<> 

r- 

• 

O 

X 

a. 

-u 

< i- 

UJ 

v» 

r- 

a> 

J 

fo 

o 

wi 

m 

v» 

I 

X 

1 

o 

X.- 

wJ 

o 

j 

1 

I 

[ 

g 

*~4 

rg 

T 

1 

UJ 

u 

0 

4‘  J  ■ 


V 

& 

; 

v- 

< 

O 

'<■* 

O 

»- 

o 

<r 

<»■ 

UO 

V 

i> 

O 

%> 

\> 

■il* 

o 

it 

<r 

UJ 

u 

•  «  -u* 

| 

it 

o 

o 

-o 

i> 

<* 

•i> 

i 

<• 

u: 

o 

o 

i> 

o 

o 

;  * 

i 

i> 

►- 

* 

j 

O 

«/> 

* 

<* 

•a  4 

i  * 

.  i 

i> 

*  « 

:  «* 

it 

3- 

<s 

<- 

<> 

O 

<r 

<• 

V 

— i 

<• 

* 

c- 

u. 

iJ- 

■  ■«> 

ir 

►- 

■0* 

•«* 

it 

O 

* 

<e 

■a* 

CD 

* 

it 

<> 

v'* 

.  * 

& 

* 

•a* 

it 

O 

•O 

* 

it 

q: 

* 

■  «■ 

i 

<t 

o 

<* 

i  * 

<r 

«■ 

1  «■ 

i 

•> 

if 

>; 

-u* 

<* 

it 

iV 

<• 

* 

■it* 

x 

* 

it 

l 

<* 

* 

it 

-t,'- 

z 

<- 

it 

* 

CJ 

<- 

* 

«■ 

>: 

■fr 

it 

i 

it 

«• 

o 

c- 

< 

A 

r. 

o 

o- 

c- 

c*. 

o 

•2- 

•K*  •it 

.  <ri  ■ 

«■ 

«• 

* 

*& 

<• 

a 

UJ 

«■ 

* 

<- 

O 

<e 

<t 

<- 

< 

it 

i> 

h- 

<- 

it 

it 

wo 

*»■ 

*  . 

.V 

<* 

<o 

V 

vr 

■it* 

<1 

-“- 

•  it 

UJ 

it 

O 

-X* 

o 

<- 

it 

LTV 

V* 

<t 

•C- 

it 

• 

■!^ 

a: 

V 

it 

O 

v- 

o 

•:}* 

i* 

yj 

<:- 

* 

i> 

VO 

vr 

o> 

« 

•«* 

vr 

<* 

C_J 

V 

v> 

c* 

--a 

.V- 

:c 

O 

* 

CJ 

v- 

-i:- 

<>- 

*ii* 

-j 

<r 

* 

K-*t 

•t:- 

UL 

■O 

«• 

V>Cc 

V 

►— 

o 

v- 

c- 

ID 

c- 

<- 

»- 

r. 

O 

vv 

-x- 

< 

it 

■i> 

«■ 

•*  it* 

V- 

* 

it 

o 

ir 

«■ 

cl 

it 

oc 

it 

•it* 

it 

tj 

v 

<- 

lrt<  it 

•o 

•r- 

V? 

c:a 

■it* 

>: 

<*• 

■it* 

Ckl 

it 

Cl 

* 

* 

O 

i> 

x 

V 

>- 

•it* 

ir 

/j 

X 

it* 

ir 

ii- 

CD 

O 

it* 

i> 

X 

■r. 

* 

it 

•  > 

i> 

it 

•X 

«• 

•W* 

<- 

CD 

V 

,if 

<:- 

*::■ 

it  st¬ 

i>v 

•» 

5* 

ir 

■it* 

v- 

ir 

UJ 

O 

*■ 

it* 

CD 

<♦ 

;  *■ 

it- 

n 

■it* 

i  i> 

ii> 

►** 

<- 

i> 

it- 

cn 

o 

<• 

it 

J 

i> 

it 

it* 

•t> 

<* 

it 

;  i> 

it 

u 

■9 

c- 

it* 

c> 

i> 

<> 

•r 

<- 

’tt- 

it 

u 

O 

<* 

it 

CD 

i> 

* 

it 

►- 

i> 

i> 

it 

v> 

•o 

»«* 

«- 

1 

« 

» * 

<!■ 

! 

o 

it* 

it 

.t 

•C* 

it 

O 

i> 

it 

-J 

i> 

O 

it 

u. 

V 

.  it 

it 

H- 

i> 

* 

* 

o 

O 

■O 

it 

o 

* 

it 

j 

o 

iJ 

it 

*.• 

it 

it 

CJ 

•o 

o 

it 

f«t 

V 

«• 

£ 

c? 

iJ 

it 

« 

* 

it 

-• 

« 

«• 

it 

« 

»  o 

it 

m 

o 

i> 

it 

X 

o 

o 

o 

o 

i> 

it 

iu 

« 

‘  i> 

it 

c> 

<> 

it 

2". 

•r 

it* 

it 

, 

<• 

.  O 

it 

•t 

V 

it 

it 

Lj 

-a 

'  it 

« 

1 

r-  *  ^  *-» »  <r<»  ♦  ■♦  M  *  *  *  •*••»•*  »H  «*  +t  Hi  Ir  I'  <r4.  «.  I.  t,  <,  (  |*  I*  k  «,  <  *  1  •  4  *  1. 

-j  >»'t  14  r-jvr.fo  j  f  .t  ,j  ^  ^  f  ,j  r  •/  > 1  f.f  .f  j  1  -t 


O.  C'f*  ^  Mf  H  O  O  C  HI  1  ,  <•  i  .  O  ' 


'\jr'r\Jr\j— h.-h -——4 —i  .-h-i*-*':!' 0,0  00  OOOCOOOOOOO  OOO  J'^CU  Cj'/>  O  >  -  y  w  O’  •  ^ ■ 


I 


*-0»'»'C  cr—*^j— *.^.»LC  Or-C'f^OO'J  Id'i/C'^NNf-  O^’OOv'O  Ok.-  u'  -  vT  u  V,'  .  .. 

OvJn’i'NJHH  OOCJ-r-*f .  »J  «\j-^*-4--« 

O  vrro  r\jr\jr--4»-4.—4*— *,-4.-4  <-4.-4.-4  1  .  • 


r-'tO'  OrHN^^-u'i^  *©f'— CCU* iT> 4O f*^ X C •  0-4<\jm  iT>  of^a  tf-  vf 

CT  CTO'  OOOOOOOOOO^'  ^  r  jo;  r  j.vj  fxjfvnN  r\)f  ;f  j  r\,  nn  n  r  Wi  nro  fi 


) 


00000  c>o  00  00  00  0000  00  00  00  000000  OOOO  0000000000  OOOOO 


*  -j:  i*  <t  *  it-  it*  *  i>  •::■  *  *  *  it  *:>  <•  it-  •:>•  -s  «•  * •;;•  -:>  *  •::■  •:>  -“-  it-  it-  i>  it-  it-  •::•  -*  «■  -“  -“- *::•  -”-  *  *  it  c  it-  •“■  *  it-  . 

OOOOO  0>JC000HHHHH^ #rHfr»i/>CC'0*-«f\JrOrOC-ir  l/>L''*.  O'  O'  O-T  O 


<\j»Nrg<\j*\jr-.jt'*r\jrs4r\K\jc\jCj<>4'*j<\i'  JA;«\4f\ji\i  r\jr\j  rNjrjrj'\;'>jfNj<sjm(^''^ln'^rnr^rTr''\m.^c<^!'0  rnr^-r  u~» 

<f  >r  •»■ <t  <?<s  sr  s 7  <r  <r 


O OCOO 03  OO  OO  OOOO O ;r  ifvr-'-r-X  "'CT'  >0  00'^^^ 

ooooocooooocoooooocc'ocoooooococyooco^HH^HHH^HHf^ 


o r-«rH h  — « rvjrgV „  r^,  >i-  vJ-nTu^ \iMf\ *o  o  >J  r*- r-r~  r-r~  cco  cc  cr  u' o  >r  oo  col  .-j t-iC u' c* rvjsr  -r 

— ir-.a  .r-  r-cj  c  7-  C  O  O  :j >r\f  \  -o-  r-  r- 

■~4r-«  .  *r  ■  4  ^rMrliH  i-(rH  *— 4»“<  O  j 


C'O'-'fv/^nvrin  ajC  O  H W <m; \  »oN <r L'k O r^c-  c-O^f'Jf'UU  1  vr-  0*-«r\,rW  vA  v 
o-  kTvu^u  >  u^u-^a'ku>u\^.ak>ij'Hj<;'ON4j'*j  h.»>u  'AJOf'-'^r-r^-r-r^r'-  r~r'-  r-«  wO  u-ujuju;  u  o  C'w*xig'U'C'C/'  c* 

o co ooro ooooo 

CD  ^-*c  4  <M  vr  i/\o  — <  O  i  O  ; 

c^G.OrjU'CJC  ■C'C*C  O* C  j 

coooooo ooooo  ,  I  I  <  I  (  l 


iHOOO OOOOOOOOeOOOOOOO'JOOOOOO’JOO  OJ ooooo 

i  !  !  i  ‘  1  •  ! 

•ft* •"•  -i>  *  it*  c*  it*  it  it*  ii-  *>  i>  it-  >:••:>  ii*  it-  *  ■*  v-  o  c  •:>  c*  •:<•  it-  it  it  it  <:■  it  -::•  -;<■  it-  -:>  -:  :•  ■::*  it  *:;•  ■*:•  %:•  -:>  •:>  •;••  -: 

OXGCOJ  3GCO  ooooo  JOO  OCOO  DOOC  ooooo  J  OOOOO  -  JO  OO  ;iOOO 

J“4ry  f  4r.  .“j^jrjrjrg  -grg  *-*jr  ^ '  j  r,'w  j-  jr,< 

<r*^>j^-s/-<r<J‘vj--^'g,'/'^'^'J''4-->.“>^vr'^vT<r-r-<ro-vrvrNrNr«j-Nr>j<rvj-vr^Nr^Nr>j^rj-<rvfv*«^.r>/>^ 


GCCoO OO OO C CJOC 


* O O C  O  C-  vJ  OO O  O ^  "0s  iO  OoO  C.  O  w  k-<0  O  1  .•>  O  O  C  'C  CO*  *•  CO 


ooo  ooooo  ooooo  oo  oo  oooo  o«.)  rj  ;:  n  .700  0000  c.  co  o  00  0000  ooooo 


O  SCCOwQCCCOOOC'OOCCC'COOgo  >OJOCOCCOCOCOJOOC  J  J  COCC  o 


^r-jrrk>,ru^Or*CvC  CHNn^vN^cCHf^^';  C  0~«r*r"\ 

— «^*^-<^<^-*^-4.-4^*^»r‘grgrgrs-,*#i’sjf>4^gfgfSir\r^rv>r  ifvo.'nrv^^  nfsTv* 


g 't  4  >/  g 


0000  oooo  oooo  00000000  000 o^oc  o  00  r* 00 000  “»  00^  ^  c 

<*«*•  ^  k.'.0  r-«rjn^  >■  ■  *-*>'  j.Ov-  w  .  ..  .*  >>r  w’  <..•■-«'  4.* .  jr  g  • .  -- *,•,(•14  c*  c  >-«'  j  -.  J  u  -  j  ^  .''"j,'-  .t «. 

jCG'*j  o,jh  r4HM.HMt'vt*'»4.4i\i  \cVin  ,v,>  ••>  f  >?  v*  tj  >4?  .'  j -*j  x‘f*h  f  -  r-«r  •  r~ 

C'  OO  »'  OOO  oO  OO  O  O  ^A.>  w'«OC  O  Js.'0  CVJjJOOvVj  J  J  JJ  ww’  000  JOuOG  J 


I 


I 


I 


I 


4  M.HMM  r  ^  >»■  ^4 1  I  >4.  4  ,-4,0  ^^r-1^4»^»-«.4p.4 

!  ■  !  I  .  .  I 


O.’  lO  «V|.'  It  ji\|»  4'"4  r  J<\#  »  *i  x.  i  ^tViiVA*  4‘ jrvjCi*  M»MC  J.'  4i  4 

*  »»-*,  t.-VlHH*-*  4  Hr  *r  tHHr  «r  4r  4 

4>rJs»  4  xf  4  sT  f  J  4  •»  v)xr/44  4  44  4444  4  4  4  ^4  4  4  4 


fJHOOD'a^4mrgHHMHHr:)uOOCOOOOGOOOOO  CO  ooo  o 
hh^hOOOOCOOOOOOOOOOOOOOOCjCOOOOOOOOOOOO 


**" •O'X u.  oc <4tfJxOif'«oi’^<>UHiS’a‘^^ooooooooOfoOfnf'>4»tooo 


r^ccosO— «<Mf»%'4-ir.'Or-coc^o^4r4m>t'  ir'NOr^QDOso*-<<\if^'4-  irsOr^  cc  ct'0*-<<\jo  -4- 

OOOhh -- ir-» h^h ^-4r-» H^rvj <\i f 4 C4<_'J c*<Mcg f jc»j ro oo or*'* *r *r  <3- •4- 

■iH  HrHHH.  MHriHHrHt 


OOOCOOOOOOOOOOOOOCOOOOOOOOOOCOOOOOOOOO 


<:* 

i/ 

o 

ii* 

i> 

<> 

<t 

tt 

o 

* 

* 

<f 

c- 

.J* 

* 

•c- 

<}■ 

* 

* 

o 

o 

•ft 

•ft 

ft 

ft 

£. 

* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 


ft  ft  ft  ft  ft  ft  ft  ft  ft  ft  ft  *  •::•  ft  ft  ft  *  ft  ft-  ft  ft-  ft  ft-  ft-  ft-  ft  ft  ft-  ft-  *::•  ft-  ft-  ft  ft-  ft.  #  ft-  v 
C  .m  *m  »-h  .m  ,h  »-«  .m  *-nr»  o  r— 4s,  ir'rxjtno^- ouvo  offeror  c*  c*oo 

r'j<x4f  4JM*'xJ*xir4<'4r\KXJf‘4<"'4<'4fr\'Orj>a,0>C>fs“'4-4-  OO  OO  OOOO  OO  4^ 

IH  r—4  H»-*  H r  H  hH  h  ^  HH  hH  i  <«  I  H  H H rH  Hr-H  HH  »H H  f — 4  H  rHH  H H 

vr-44''-T-4-N7v4vr<rO-'4<7  sr4  444  4~  vJ-vT  xT-4  4  -T  \T  4  4 4  4444444444 


<  OOOOOO^HHH^HHHHHr^HKVi^inC^rtHOOO  f\J<\;<\j  OOO 

■  OOO  C'OO  O  O  0*0  O  o  OO  O  O  OO  f*~ I iV^liVX\  U'  rH  Hi- 4  HHHHrH  *— t*— <0^ 


.^.4  4  4- ir' o >c r-f^- r- (O  cr  -c  r-o  o--0'f\j  r^(N,r-c5  f4^»-^vr 

rjr-  -04  _>  r\jf^4-  \  h  oh  h(\j  rgr'.r  vh  •(',» 
-T  tCU'  C-C*  u%  *-*-i  r-i^-4  hhhhhhh  h*-i;4 


C'f  >-~*r*go>si-u>'Or^(0  cro»-«Njr’i4'U‘.<»r'-'':>0'0**-«<^r?Kr  cx<)^vs/C*OrH<\;r»>^m  43 

u,40-».i'u-o-4'j'j>ti ^f^(s-r'(v-r'r-r- r'-i^r*»u’jujvuu<*j.‘  x; -i: u .•  aj cju- «»r  vr*  t,*'  cr> cr* us 


■’CO 

CO 

t^c- 

00 


-*^oy  000000  00  000000  oooooooo  00  000000  0000 

I  ;  :  !  ’  I  : 

.;>  «f>  <•.  *:>  ft*  ft.  *  <}■  -;>  *  ft.  ^  -:%  ■;>  ft.  $>  ft-  ft-  <;.  -”.  ■;>  ft-  ft.  *  ft.  ft.  «;>  ft*  ft.  ^  o 

w-O  74J.;000000  0000  OO  •-»  o  o  o  o  o  00  O  O  OC  oocooooo 

4<"  j  r  4f  4  r  4*'x*<*4  r  4f*4<*4  r4*4  '4  .%r  4  f  ^ 


*•.‘4  r*fv~-,r4 *-jc 4  *  irxirjrxirjr^*  J'-arx;'  'K-ii'J** 

4--^  -4 4  444  444  4444C4  -T'T  -4  <T  <T  <f  <T  nJ-^nT  44444444  <T<r  «4  v4 

:  :  i 


C  O C  w  C<  — < C  C? O O O'  OvO CO  y  OO  O'  O  woC  c c o  o o  ooo  C  C O OO  c  o 
o  ooo  oo  ooo  ooo  OO  OO  OO  OOOO  O  OOC  OO  OO  OO  OtJOOOO 


i> 

<• 

AJ 

x  •  ir\  • 

cc  • 

IHOO 

•K- 

1  r-  x4- 

1 

-2- 

0  •— 4 

0 

■K- 

cc  vr. 

to 

v- 

•  M 

• 

O 

O 

r% 

i> 

fM 

w 

<:* 

<;• 

■r* 

•v. 

UJ 

0 

-u- 

3ClC  •LT«  • 

<;cc  • 

CIhOO 

arn 

•t:- 

0  1  r-ccvr 

a» 

* 

LL  <M  •— < 

A —  (%i 

r-  co 

uor- 

.;> 

tu  *-* 

i> 

0 

Ui’ 

V* 

< 

0 

C- 

oc 

<E 

C- 

L'J 

C4 

fl* 

> 

UJ 

V* 

*4 

> 

i> 

CC.  •Ci  • 

<CL'  • 

it" 

>:  xhcg 

X*-- 

■K* 

1  r^a.4- 

> :/ 

i> 

>;  4  »h 

D4  , 

A;. 

►**  f\;  CO  ; 

«• 

X  i-H 

•— • 

<:- 

<  , 

X 

•c* 

s  ! 

<  1 

V 

1  ; 

X  ) 

1  ! 

1 

:  I 

1 

•{'■ 

• 

it* 

;  <y.  «ia  • 

v  • 

'  XCCf40 

xrv 

-;> 

1  1  OCO:^ 

1 

»  >£  Cg  »r-A 

0  i 

•B* 

r-  : 

( 

it* 

»-i  1 

A 
*  ■ 


OO  D  OOC  OOO'JOOOOOOOCO  OOC  OOCOOOOO  CO  ooo  ooo 

(ill. 


•  .  s  i  .  i  ; 

I  *  *  1  ; 

*40  iT  O f'- a.  C  o^r^o-sf  vr*  £ r*»<x. c* o*~*oo cL'Cf**  ^CfjHNnj  u 

H,  -4f  <r-<  HHHMNfx  fMTxjf^iMr^^yjfMl^OrXO^^OOf^  t*>0  JT  44444444 

!  I  i 

OOO  DC  On  COOC  OO  OO  OOOO  O  OOC?  OOOO  OO  ooo  coo 

c  4  .)  Hf^i’ J  U  h  0*-«C  J.'*  4U '« 

jrSjt'M.  4  ^^4^^00000  ^  ^  4  4  4  u  UU;'  4j  O  «£ 

J  OOO  jJw^OOOOOOOJOvVOJjOOJjO  OO  JOOJOOOJ 


i 


<  HH H»  < HHr 


l 


«r4H  HHt  AM  Mf« 


* 

<:- 

<:• 

c- 

o 

if 

<r 

o 

<> 

V 

O’ 

•o 

«• 

4> 

<}• 

c* 

<> 

4> 

<5- 

h: 

<> 

c* 

\> 

« 

o 

<} 

ii* 


OcOf-l 
U_  LJU. 
UI  I, 

*-uO 

in^ 


LU^O 

>'<V.O 

—  T.  • 


a  • 

-4*^0- 

iLU>0 

U.U' 

XU 

-lw 

u 


uj-^O 
;  ixo 
»—x.  • 
►•‘-O 


Ui 
o 
< 

H-U. 

I  • 
O  ’ 

x;-i  J 

•  tv  J 

uj  i 


cco 

Xf^- 

I  • 


K  STAGE  TIWE  KAXIWUM  .AVERAGE  STAGE 

FCETJ  (HR)  6-HR  2A- h*  72-HP  23.rt3 

o  _  _ n.r.n _ _ au.h _ _ */■}  m  5.70  1  •> 


O 


*o  «o 

1  0X0 


•o  *o 

c-  ooo 
o  -r-*  • 

NT 


•~*0  cjrg  -r-  *0 
r-o ^  <r  tr-^C'O 

•  •  «  •  o  •  o  • 

CCON 

f\>— ♦  (NJ.— «  • — I  rH 


f'vjr-'-U'O 

flr-'CO 


•  o  *  O  »0  »m  «r~  «ra  or-vrco 

vJCC'O  r-»^*r>oL  r— —»>o  vu 

o  *<J  •  o  •>?  •  *  *  •  •  o  «<r  •  •  •  •  • 

crm  o-con  ruocrrr 

•“*  •“**-<  .r-H  *~i 

<"&  <-  vr  vr 

o  * 


*-*o 

•  o  «o 

•fw  #r^ 

u>or->  »-«ca 

•l—  «rA 

UJUJf— >Or*A 

sro^ro 

0~«srrA 

L;u''.H»rr' 

0*^r^f0 

ljO— *UAm 

a  * 

ci>  •  • 

r;  •-*  • 

ii  »  «  »  * 

f—-  •  rH  • 

LL  •  •  •  • 

*-•© 

o  WV 

CIC'U'- 

OOO.t 

motMT* 

V— 

»-<  *-4 

*—♦ 

Cu 

H  rH 

< 

mO  o 

Kt 

C£ 

1 

V-A 

V* 

; 

UJ 

1 

UJ  i 

e> 

1 

O  ! 

<r 

< 

y- 

i 

►— 

> 

UAl U  UJ 

tocu  Uj 

TTUJ^UJ 

cuou-’ 

_T  LJ  C  LJ 

auOu 

0>  U,i. 

^  o.  <  i. 

*x^~* 

UjC/lf—  <✓)►— 


.£*«-*  r>i 


I 


I 

i 

1 

1 


* 


•  *1 


Z 

o 


«t 

>- 

%/\ 

i 


Ui 

►“ 

< 

u. 


* 

m 

e> 


i 


i 

*~ 

*« 


x 

Jl 

OC 

o 

o 


o 


IJJTARY  UF  Oiv  O'/f  FTnrPING/rjREAC!'  ANALYSIS  FUR  STATION 


I 


i 


I 


1 

I 


U.U 

1 

U.U4 

OUV) 

[ 

i 

OC2tO 

r-r-ro 

000 

1>U. 

Or-*rt 

uj_o 

•  •  • 

1 

li_jO 

•  •  • 

X*-C2 

000 

i 

*-*<x 

r—i  H  rH 

: 

*-u_  « 

i 

1 

| 

'JC 

1 

• 

2 

a 

j 

0 

U__J 

U__J 

Guoi 

r-00 

CJU-t/> 

<r 

>— CK 

^00 

CK 

ojr-O' 

UOZ> 

•  •  • 

,  uiDD 

•  •  • 

X 

0'0<A 

i. 

LOJ 

tomoj 

><0  *  • 

—  X 

HHH 

<0  •  • 

X 

fHHH 

C.  <T—.a 

H  X 

OJ-  *-*3J 

h—  X 

< 

•OCC 

< 

u_o 

2: 

LLO  M 

CPJ 

004  -J- 

0 

O  •-« 

| 

a. 

a. 

1 

a 

20. 

0  1 

i  20. 

*— 

OO 

>— 

OO 

*-«h-tO 

ror-ro 

*-•«>— to 

v—  oc 

h-  Cd 

ojc'xnj 

•  •  • 

<0:0 

•  •  • 

r*  tja 

>ton 

o:ujo 

000 

0>x 

►— 

OO 

H* 

00 

to 

■ 

to 

UJ 

LL‘ 

:r.  O  •  • 

c<o  •  • 

u»-«^c 

O— «XfO 

•  r 

X  '* 

•  •  • 

r.2 

•  •  • 

>0 

:>o 

0— 'O' 

>*0  'O 

00 

-U_JtO 

u.  00 

*41  si  f<» 

2-  -jt » 

cg-crO* 

ISO 

►“•L-U. 

_tO 

O'C'CT' 

x»-o 

-J 

XHU 

<13 

-J 

<0 

•— 

2*0 

xo 

CL. 

Q. 

to 

to 

>TCJ 

•  •  • 

IT  IU 

•  •  • 

3Ch 

rjcvim 

DOH 

r~1  *-**-* 

>;<u_ 

OOO 

?:<u_ 

'CO  0 

UJ 

— 'UL  1 

CJ 

-- ur  1 

ZD 

XGU 

0 

xoo 

-1 

<►-< 

-J 

<►-< 

<0  •  • 

2.  tO 

<0  •  • 

2_tO 

>r^XO 

>~«fCO 

•to 

, 

•to 

-JO 

•JO 

<rv 

<fv 

2:  a. 

2:  >- 

►— 

OX<t 

OC'H 

►“  » 

«-»^r  04 

*— 

a: 

*-*•-«  rO 

*-* 

i.'  ►-»_» 

OOO 

•  •  • 

*-«C. 

•  •  • 

xujar: 

OOO 

. 

XUJLT 

OOO 

<C3UJ 

: 

1 

<0^4 

J.  > 

i 

X  > 

O 

! 

:d  i 

1 

c.S 

|  I 

■"•UH 

Cr  > 

1  ^->  1 

X— *LL» 

Ot'H 

►-00 

>.^u 

*;  <  j 

ir  u~r- 

<<-J 

GG.j  ,  u- 

>0.  #— 

>'  >x 

•  •  • 

>G-  u 

*  ■  >uj  •  •  • 

••i" 

• 

000 

u 

.Or— 

— •  000 

_jr~o 

x  tt.tr ) 

rgrgic 

_»-o 

Xu.tAI  OJO^OJ 

LjtOO 

<wO 

• 

>0^0 

l 

,t/0 

,  <to  •  {  <OOv 

Xu: 

p 

1 

• j. 

1 

i 

1  1 

i  i 

0 

• 

5c  i 

•“•ULU. 

Otro 

• 

•-li  It  \  Ou  >0 

— «OJCN 

• 

1  ‘ 

<  a 

•  •  • 

.  <  CL  •  •  • 

I  i 

u 

OOQ 

|  U.  |  OOO 

I 


! 


I 


i 

i 

i 


I 


t 


o  , 
*  ! 
* 

a)  ! 
C5 
“>  i 


C) 

/ 

Uj 


I 


i 


i 

I 


u. 

o 


t 


I 


!  t 


i 


i 

i 

! 


I 

f 


! 


i 


i 


i 

i 

t 


i 


o  » 

o  ; 

*%  x 


I 


APPENDIX  5 
REFERENCES 
NO  NAME  DAM  #55 


APPENDIX  5 
REFERENCES 


NO  NAME  DAM  NO.  55 

Chow,  Ven  Te,  Open  Channel  Hydraulics,  McGraw  Hill  Book 
Company,  New  York,  1959. 

King,  H.W.  and  E.F.  Brater,  Handbook  of  Hydraulics,  McGraw  Hill 
Book  Company,  New  York,  Fifth  Edition  1963. 

Lewis,  J.V.  and  H.B.  Kummel  (1910-1912)  Geologic  Map  of  New 
Jersey,  revised  by  H.B.  Kummel,  1931,  and  by  M.E.  Johnson, 

1950.  New  Jersey  Department  of  Conservation  of  Economic 
Development  Atlas. 

Schway,  G.O.,  R.K,  Frevert,  T.W.  Edmister,  and  K.K.  Barnes, 

Soil  and  Water  Conservation  Engineering,  The  Ferguson 
Foundation  Agricultural  Engineering  Series,  John  Wiley  and 
Sons,  Inc.,  New  York,  1966,  683  pp. 

U.S.  Army  Corps  of  Engineers,  Hydrologic  Engineering  Center, 
Flood  Hydrograph  Package  (HEC-1)  Users  Manual  Preliminary, 
Davis,  California,  March  1981.  ~ 

U.S.  Department  of  Agriculture,  Soil  Conservation  Service, 

Urban  Hydrology  for  Small  Watersheds,  Technical  Release  No.  55, 
Washington,  1975. 

U.S.  Department  of  Commerce,  Weather  Bureau,  "Seasonal 
Variation  of  the  Probable  Maximum  Precipitation  East  of  the 
105th  Meridian  for  Areas  from  10  to  1000  Square  Miles  and 
Durations  of  6,  12,  24,  and  48  Hours",  Hydrometeorological 
Report  No.  33,  Washington,  April  1956. 

United  States  Department  of  Interior,  Bureau  of  Reclamation, 
Design  of  Small  Dams,  U.S.  Government  Printing  Office, 
Washington,  1977,  816  pp. 

U.S.  Department  of  Interior,  Geological  Survey,  7.5-Minute 
Series  (topographic)  maps,  scale  1:24000,  Contour  Interval  10 
feet:  Belvidere,  NJ-PA,  (1955),  Photorevised  1971. 

Viessman,  Warren,  Jr.,  J.W.  Knapp,  G.L.  Lewis,  T.E.  Harbaugh 
Introduction  to  Hydrology,  Harper  and  Row,  Publishers,  New 
York,  Second  Edition  1977,  704  pp. 


